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(54) II^ITEBMEPIATE FILM FOR LMSSr^AtSD: CSLASS Af^D LMSI^IATSD GLASS 



(57) Ths object of ths present invention is to provide 
an intarfeyerliLni for iamtnated glass wliich exerts ex- 
C'Sllsnt hssat insuistiori or sled:romagn8tto wave Srans- 
rnitiarics and which is sLiitablsfor producing a iamip.atsd 
glass riaving excsllent fundementa! psrfonriancs char- 
acteristics required for ths iaminatsd giass, sucti as^ 
transparency, especiaiiy good htasa, appropriate bond 
strsrjgtii betweisn ap. intsfi.^yer fiirn arid giass, penatra- 
tion resistance, impact absorpljori, weather rssistanc®, 
and so on. Aiso, the object g; the present invention is to 
provide a iaminatsd glass producsd by lising ti"!g above- 
msr.tioned inierisy.sr fiini. 

Tl'isse objects are rsaiizsd by the interlay arfltm for 
laminatsd glass cotrspi-ising an adhsswe resin, wharsin 
thg awsrage partiele cfisinstS)- of tin-doped indium axids: 



and/or antimony-doped tjfi oxids is ranging from O.to 
SOnm, and tits nun'ibsr q- th& tin-csopsd indium oxide or 
sjiSmbny-dciped tin oxide panicle& with a partida diam- 
stsr ot not less thsn 1 0Qnrr) ,%rs disp&fBed not mors than 
1 par 1 iuT|2, and aiso, by a laminated gtass produc&d 
Sjy interposing said Snterisysr film for laminated giass be- 
tw&eri at ieast apair of glass shsets havirig a visible iigiit 
iransrnittance rate (Tv) of not iess ti^ai"! 65% in ths light 
rays of 380 to rsOftm, a soiar radiation transmittanoe 
ratsfTs) in tha light rays of 300 to SBOOnm of not more 
than 80% of ths mentionsd visibio iight transmittanoe 
rats (ty), i^s hazs vaiue{H) of up to 1 .0% and eieclro- 
magnetio wave shieid (AdB) oi not mora than 10dB h 
th« wavelsnsfth of 10 to 2000 Wriz. 



Tech n scs ! Flsld 

5 [00011 The pr&sant invsrition rsiaies tc an imsriayer f Hm for toinared giass, wftich hss exceiient srarisparency, heai 
insuistbn, wsathsr resistanca and slsctrorriagnslfe wave transroittancs and escsitem &Dnd strgngih with Jhe giass, 
and shsws a much dacreased exisni of blushingby absostJing maislurs. Aiso,, the presshl inysntion rsiates Iq a iafi-!- 
inated giass produced by using ssid irrtsrlayer film, 

10 SaokgrnuMAri 

pomj So far, aiaminated giass has bssrt widely usedas ths automofivs vsnndshiaids or sids-glassss;&r aroftaactufal 

window glasses, or the like. As ihs rspresentativs of abovsi-naniioned giass, there can be in8s-!tfon9d, a iacninated 
glass praduced by interposing an snteslaYsr film for ia;T;ina;sd glass betwasn at least two iransparent giass sh&^is to 

ts integrate them. Said intsriaysr film consists of piastictzed poiyviriyiacsvai rssln such as poiyvinylbuivral restn, 

[OOeSi Vv'hite lanninatad giass ef this kiffd tsfids to brask das to a shock, the intertayerfiim imafposed bst\vsao glass 
sheets w!!! not easiiy bre^k, and tha giass vviH keep adhering to the; ir.t^rlaysr film ev:#n aftar break&gs Tnus Itis risks 
for scattering debris of broion glasses are so low that it wiil prsvfent peopis in autortnoEjiiss or biiiidirigs vr&m besng 
tnjuraci by the debris of brpisri glasses. 

50 imm4} AStmsgh a iariii^atsd glass has thesKceltsnt functions dsscrtosd abovs, gsnsraily ttsers is $. probisnn of b^ing 
inferior in iisat insulation. 

[OOesj Among tha rays, tte mfrarsd ray having a wsx'siength of not iess than JSOam hss smail amount of energy of 
about 10% cornpared tb ths ultravioiat ray, but has great iherfjiai^e^^^ aiso the irsfrarsd ray is alssorbed irftb the 
substances increasing tempsraturs by reisasing ?j-om ths siibstances as heat, so the infrared tay is refertsd as heat ray. 
S5 [D005| Thus, cutting-off ths infrai'ed ray (heat ray). froin ihe automotix'e windshields or side-gia$$ss, or architectural 
windox'i' giassss. that jsv Increasing hsst insiitation bf 3ie automotive windshields or 3ide:^giaeses, or architectural win- 
dow glasses may suppress increasa in temperature in auton^obil^ brbiiiidings. As ths iRSUlateci giaas, for sxarnbie, 
a heat ray cut-off gass can fe& coiwnarciaily obtained. 

[00S7| The: abcjve-n^sntionsd heat my cat-off gia^s- is the giass shast coated with i-nuiti-layss^ of metal/mstalilc oxide 
3£f by rosans of rrietal dspositlon or sputtering to insuiate^d^ 

scratch from outside and inferiof in ch^ical-resistance, t. wss necessary to laminate interiayes-s composed of, for 
example, piasticised pGlyYinyibutyrai resin, or the iiks to give a iaminsted giass. 

lOm&l Howayer, the heat ray cui-otf glass; lamlnatad imsriayers is corrposeci of, lor exampis, plasticlzed poSyvinyl- 
butyrat f^ih ortb© iiks Had some probiefng following i>eioW: 
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(a) it was sxpensive : 

(b) the niUfti-iayer coating was thick, so ife transpaiBncy (visibie light transmittarice rate) was low ; 

(c) ths Sow bond 5treng^:h bstwsein rrtuiti'^layet' coating and intferla>'€!r fiim rasufted in escfoliation or blushing of 

interfayer ; and 

(d) it inhibited slectromagneijc Ways from transrhiSing into autorncsdii^ or buiidlngs, causing troubies with ccsn- 
muriicatlng faciiitiss such as a oetlularpbons, a oar navigation sysf ami) an suton^ic garage opener, an automated 
teller n^aehine and the like, 

fSOOSl There are several prDposai.s io &«iv0 the problgsT^s dss&'sbed abovs. For example, a i^tiiated giass produced 
« by iaminatmg metai-depcsited polyester fiims betwess^ ptasticized polj.'vinyibutyra! resin sheets is disclosed livJapa- 
i>ess Patent Pubiioation for OppKJSition 5209371 986v Japan^e^ Pat&nt PubiieafSon tor Lald-Open 36442/1 SS9, and so 

Oh, 

[001 0| However, the iaminatsd glass has sorr^s problems in the bond stfength between plastscized poly^inyibutyral 
rssin shsst and polyester fsitT!, thus no! only the e.xfoliation v»11i occur on the intarfacs of the iarhinated giass wfth a 

5i> lapse of time, but aiso etectiionjiagnstic wave transnniitance is not enough. 

Momover, a laminated glass prodticsd by dispersing fifse psrticiss of heat insulating miherai rnatsnais into 
intariayer film for the purpose of giving hsai snsuiation is proposed in (for example, Japanese Pstanr Publication for 
Uid-Opsn 259279/1 996, and so on), it is expseied that the heat insulation can be incrsassd i5y inhibiting increase in 
ten-sperature in automobiiss or buildings wm the bloekage of the infrared ray by using these func^ionaS fme patticies. 

ss [SS1£| in kneading functional fine partioiss such as mstal or n^etaJlb oxide into an intsriayar fiim, dstsno;-atson of 
haze in a laminated glass is the ptobisrr!. This deterioiBtio.n of hazs strongiy depends on ths pa.ticie diaFnster of metai 
.,or metaiiie oxide contained in an interiaysr iiim. ths biggsr tha particle diameter i.%, the greater tie haze value is. Ths 
same probi^ occurs in kneading functional fee psitieies, thus; a tedinique regoMng ths particie diamstsr of the 
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pHmary partiois is ifitroduced (Japanssa Patent No.271 58S9:), 

[0Q13] However, in an interteyer film, no matter iiow much ths partfcte diamsier of ths primsry particte or partiois 
diametsr in tile dispersion may Pe raguiat&d, friglt-fcneading wSh an adhssivs resin uncSer heat in me prepai-atian of 
film rssufe In fSdofi^sion between the particles. As the resufi, St^e parttefs dia.T!&ter of the functional fine particie is 
s bigger tiian iiiat of m& primary pariicie or Sn ti^e dispersion. That is, in m<3 intartay&r riim, dssirabis is rsguiaxing not 
only ilie pariicie diafneter of \h$ primary partide orth&pefticiediarnsisr in m dispersion, but sisc- ihs particle dia-i^eter 
of tes functionai fins partbis in the fiirn, 

[0014J Since tiie perietration resistancs is required for a laminaied glass ropresentsd by a iarninated g!a,«5s forauto- 
n-tobiies, oniy good haze is not enough to produos a laminated glass, and ijppropriaieiy adjusting th-s bond strength 
ro mih glass is nssded. A dispsKsant is necesssr/ to disperse uniforfniy tina partlcies such as mstat, metalifc oxide snd 
the lii<e in an Interiaysr fiim, However \he dispersant influsnoes on tiis bond strength, and so tiis r^.scsssan,' bond 
strength may not be olsteineci. Tiiat is, there were probiems that tPe dispersant used for dispsrsir^g fips piaiticies in a 
piasticizar infiuencss on bond strongih bstwes^ the glass and ths iriterlayer film, caif&inf extbliation or rsdiicing psn- 
8tratior» resistance, and morsoveri the bone strength may charjgs with a lapse of time by bis&ding of th© dispsrsaht 

Olsciosure of invervtfen 

[S)01S| Taking ths above-rrisntioned problems into constderafion, the objectivs of the presiant inventior^ is to provide 
an intsriaysr film for iaminatsd giass, which sxsrts sxcaiient i-;sai ;nsu;atio!-i and electromagnatic wave transrnittancss, 
so end which has good tfarispar^'ney, espscialty good ha^s and excsttsnt fundamental perfofmancs charactsristics re- 
qiiired for a laminated giass, for sssampie, appropriats bond stj-sngth ijs-tw&eh th& glsas arsd ihe snterlaysr film, pens-^ 
tration resistance, shock absorption, weather rssistBfics, and so on, and also to provide a iaminatsd giass produced 
by using the said: interiayer film. 

[S01S| Afiotbsr objSGtivs cf the present invention is to provide ap ir^tsriaysr film for laminated giass, whicti is Sow in 
55 produGtson cost and possible to adjust bond strength, and to prpvide a iamihated: giass prpduped by using the said 

iritsriaysrfiim, 

Thus, the prsssnt inventioirT relates to: 

(1 ) An intesriayer film for Saminiated glass comprising a;-, adhssive resin, which ss chafaetsrtzed by that tsn-dapgd 
30 iindinrfi oxidsj £hd%r an^mdr)y-dpped tin oxiide with the average partfeie diamster ranging 0 to 8Qnm is: dispersed 

in the adhesive rssin, 

(2) An inierSaysr film for lartiinated glass ss dsscribsd n (i ) above, which is cinaractarized by that tr?e number of 
tin-doped indium oxide or antimony-dopsd tin oxids paticie with a particis diameter of not iess tl^an l OOnm is not 

35 mom than 1 per ijun^j 

(3) An intsriayer fita for iaminated gla^ as described in (1;) or (2) above, which is characterized by ti-iat a iaminat&d 
gisss mads by intsiposing th0 interlayerf flit) far iarninsfed glass bet«feen twO: clear giass sheets, each glass sheet 
hsving thickness of 2.6mm, has a Visible light transmirtance nate (Tv) of not tess than 70% in the light rays of 3B0 

■*o to 780nm, a solar radiation transmittanos rats (Ts) in the iight rays of 300 to 250Qnm of not more than 80% ot 

above-mentioned visibis iight transmittancs rate iTv) ahd the hazs valu&;H) of not more than r.O%y 

(4) An inisriayer film for iaminateci glass as described in (1 ) to (3) above, wherein ar; adhssivs resin contains a 
pigsticfesr, 

(5) An intsriaysr film for faminatsd glass as desciib&d in {4);ab0ve, whsrsin 30 to SE> parts by weight of the piasticsief , 
0.1 to 3.0 parts by weight of tin-doped indium oxide and''or antirriony-dopsd tin oxilde ar® contained per 1 0C parts 
by iveight of ti-ie adhesive resin, 

so. (8) An interlaysr film for iaminatad glass as, described in {I) to {§) atjova^ wherein the adhesive resin is polyviny- 

iacetal resin, 

(7) An inieriaysr f iirs^ tor iamsnatec giass as described in (1 ) to (6) above, «^5ich additionaiiy connpfises at ieast one 
dispersant .seiected iVom the group consisting of ; 

55- 

ia) a chsiating agent 

(b) a compound witii at least one cattooxyi group at its tenT^inai position, am 

(c) amodiiledsi1:c;or!eoil. 



(S) An intsriayar iilm for iarninatsd glass, whfch comprisss an adhssive rssin containing tin-dopsd jndiijrn oxids 
and/or antlmoriV-dop&d tin oxicss pariicte and at teast one dispefsajit ssisGtsd from tfts group oooststing of; 

(a) a Qheiating ag&n!, 

- i>) & ooETipourid with at isast one csiijoxyi grous at its tem-iine! positsoti, 

and 

a rnodifisd silicons oil, 

(9) An intertey^rfiii-n for lamlnatsd glass as dsscdbed in (7) or {3) sbov®, which Is sharactertzso by that 3i& chslatlrsg 
*i> agent is a ikJikstons coiDpound, 

{18) An inteiiaysr film for i^inaetsd glass as dssenbed sn (©) abovs, which is cferastsHzsd by that the iJdiKe&ns 
compound iS aast^iaostons, 

?5 {11) An intsilaysr fi!m for iamirias&d giass as dssciib&d in (7) or (S) above, x^'iiich is charactariaad by that Ihs: 

compound wii:h at leas* ons carboxyi grou^ at its terminal position is s-siastsd frotri ths Sroiip consisting; of; 

(s) an aSiphatic carboxylic acid having 2 to "B carbor; atorms, snd 

(b) a iiydroxy carboxylic acid having 2 to 1 8 carbon atoms, 

(12) An intsriayerfilm for iaminatsd ns'ass as dascnbed in (H) above., wiiich sh^ct&fi2ed:by thatths alipt^atio 
carboxylic acid i-iaving gto IS ts2-etylbiityrat8 or.a-sthylhsxanoate, 

(1 3) An interlsyer film tor laminatad gSass as described in (1) to (12) above, mk^h is shSFaptarizsd by feat ths 
adhesh/a rssin contains additionaiiy a bond, aajusl!r^g 

(14) An inierisyerfto for iaminatsd. glass ^ dgscn&scJ in HS) sbovs. whsrssn ths bond adjusting &g&mk fvsag- 
ns&im and^or pDtassiutt! ssit of a carboisiyiic add fiiaviiig 2 to 1 0 carbon atoms, 

30 (15): An ir;reriayer film for iaminatsd glass as dsscfli^sd. in (.14) above, which characfarized by that the amount 

of th« msgnesiufT: and,'Dr potassium saft of an oartjoxtyiic acid h&ving .2 to 10 carbon atoms is 1 d to 1 SOppm as 
magrissium and-'or potassium oohtsnt irt the obtained interfayef film, 

(1 5) An int&riaysr fiim tor iamlnateci. gfs^ as desbitjad in: (3) to (IS) abovs, whSch is obtained by dispsrsing tin- 
ss doped indiurn oxida itiia/or anLimony-dopsd tin oxide into organic solverii by the •>ss of a disp&t^antto prefpars 

dispersion and, adding said dispersion into the adhesive rssin c^tionsiiy containing a piasticizsr, 

a?) An intsriR-ysr fiim for isminated giass 3s dsscribori in (i iS) above, which is characterized. by thaitljs orgariic 
SDivsni is the same with the plasticizer as is. addsd imo the adl^esive rssin, 

40 

Its). An intsrlaysr fiim for famirsatssd giass as dsscttjssd in (16) or (17) above, which is pm^parod by sxtruding the 
disp&fsioft doscribed in (16). or (17) abova and t^l^ adi^ssivo rssin by using extrudsng machine in which hwa a>:as 
are srrangsd in parsBel, 

4S (1 9){ri an iRisrisyeffs^rT^for 'arr^inatscJ giass whSeh is prsparsd by a fi^e^bod comprising disporsing tin-doped indium 

Qxida and/or anlimony-doped tin oxida in a piastid^sr to obiain dispersion and addtng said dispersion into tho 
adhssivs rssirt, ths improvsm&m iiss in tfiat the avsrsga partieis diarriStsr of tin-doped Indium oxids and/or ariti- 
mony-dopsd fin bsid^ in said diversion is ID to SOnm at room t^parsturs, and stiii 10 to SOnn after h&atihg 
dispersion up to 2Q0^G, ' 

so 

(20) A iaminatsd giass, which is prsparsd by Snteiposing asi intsriaysrfiirn for iamihatsd glass described in (1) to 
(19) abosre b&twsen at is^t a pair of glass siieats: to integrate the tntsriaysr fllrn arid ths iamlhat^ gia^ shssts, 

(21 ) A iaminatsd glass as dsscribed in (SO) ^vs, whic^ ss eharactsrized by thatthe !ar((f?ated glass has a yisibie 
light transmittance rata (Tv) In ths light rays of 380 to TSOnm, a solar rsdiatioh transfnitrancs ssts (Is), in ths iight: 
rays of 30Q to 2500nn-i and ths haze value (H) as foiiows; 
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(2£) A iaminatsd g'ass as descrifasd in (20} or (21 ) above, whsrsin at ieast om of the pair of g)as8„ahests bSsrpostng 
the intsiiayer film is a heat-ray ^sorption glass which has a visibie light iransi-nittance nate of noi isss than 75% 
in the iight jays of 380 ta 780nrr» and transmlttarjcs rate of not mors than 6S% in the whoie ligh! rays of §00 iq 
1300nrn, 

(23) A iamlnsted glass as deserabed rn (22) above, wherein tNs fteat-fay absorption glass is a grsan glass, 

(24) A Issminatsd glass as dsscrib&d in (20) to tS3) aboys> which is eharacteraed by that ths sffic-isncy or ths 
slestromagnetic wava sSjiaid Ad8 in the wavstengfti of 1 0te 200CMHz ofths iarninatgd glass is not mor&than 1 0dS, 

(S5): A laminated glass as dascnbsd in (£0) to (24) abov®, 

whsrsin the laminated glass has a visible iigi^ttransnilttance rate fFv) ir; the fight rays of 3S0 to TBOnin, a solar radislion 
transmsttancs mte (Ts) in the iight rays of 300 to 2500nm, the hazs value (H), the efficiency of elsGtromagnstic wave 
shisld( A dB) in the Wavefength of 10 to ZOOGMHz and pummsf va!ue(P) as follows; 

Tvsj75% 
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Paa numeral from 3 to 7, 

100173 And aSso; th^ prsesntinvsntiCia relates; to: 

(- } A!-i interisyer film for larfisnated gtess, wHich is charaasfixed by that arv ImsrSaysr film for tmriiha^d gfass is 
mad© from piasticized poSyvinylacstal rssin, and thai tin-doped indium oxide and a compoynd with at least one 
catboxyi group at its terminal positiprr ara dispersed in the plastielx&d potyvinylacetal resin, 

(2) An interiay&rfilm for laminated glass as described in fi) above, wherein thscompoLind with at least onscarbox^'i 
group at its tfetminal position is one or more osn^pounds ssiected from the groyp sanslsting of a carboxyilc acid 
having 2 to 1 8 cait^on atortis and a hydroxy eetliojfytic acid having 2 to 1 a oajtrah atoms, 

(3) An interlayer film for laminated glass, which is mads from plastadzed poiyvinyiacetai resin, wherein said pias- 
ticized poiyvfnylacetal resin is prepared by dispersing tin-doped Indium oxide pmhie in the piasticizsrto obtain 
dispersion and adding said dispersion into said plastioized polyvinyiaceta! rssin, and the particis diameter of tin- 
doped indium oxide 'm said dispersion is 10 to SOnm at room tempefature, and still 1 Q to 80nm after heating the 
dispersfon up to 2Q0*C, and 

(4) A iaminafed glass, which is prepared by interposing an intsfiayer tiim for lamlr^at&d glass aa described in {1) 
to (3) above between at least one pair of glass sheets. 



BssL Mode for Carrying Out ths Invsntion 



|Q01S| Theadhesivs rssmoomprissdiri an imsrlayerfiimforlsminMedgSassoftnepreseritinvBntto^ 
as an inter^er fiirn hsrginatter) is not limited specitlcatiy, but can De sny rssin, which has bond strangtr! wim glass 
under approprt^s temparaturs and pressura without bsing caat&d witn ths bindsr on Irs surface, for exampis, any 
known rssin gsnsraisy ussd as a rrtatsriaS of an intsriaysr filrri for 'awinatad glass. 

[001 9| As tha adhesive resin, there can be rnenliorisrf for exampis, poSyvinylacetcii; resin, poiyiireiS^ane resin, sthy^- 
&f5e-vinyi acstsie resin, acryi copoljTnsrization resin of which acr^fl monomer unit is ac-r>'lic scid rnethacryiic acid, or 
a dsrivatiwe th&fsot or vsti/l chlonae-«thyiene-msihacryiate glycidyl c r^sin, and so oo. 

[0025] Ti-is abDye-msotfonsd rssin can !>@ e&si!y produced fey m&ans of a Known method or a method ssRiiSar to th* 

l<nown metiiod. 

[fJOSt] As the adhssK's resiri used \n the pfeser^t inventibn, oraterab^ ussd Is jaoiyvinySacssta! re&ift. 

|002£| Ths mstiiod for producing potyvinylaceta! resin \s mt spscifiosily Sirniiad, but can be n-ientionad;, for axampte, 
a msthod coiriprising dissolving poi^/yinylaicohoi in hoi watsr, rmintaining ti-;-a iemperaiurs of ths obtsins-d soiurion to 
fos, for sxampfe, about 0 to gS'C, adding add catalyst and aidshyde to said soi.jtton, corripisting aos-taiizsfion with 
stirring, and than neuttBfizihg, washing, and dtying to obtain poiyvinyiaceta! rssin as powdsr 
[00:23] in said acetafoalion, it is aiso possible to progress acetafixstion with stinging snd to con-splate acs^siizaSort by 
maturing the reaction with increase in the rsaction ^enr^psm^L'r^. 

|0024| in above-mentioned method for syntti&sizing polyvinyiacstsl rssin, ilte awemge polymerisation degree of pdl- 
yx'inylateoho! is prsfsmb^ frdn-j aiboutSOO tb 5000 or so, more prefsrabiy from abotit 800 to 300D or so, and svm mbm 

prsfsrafcly from about 1000 so 2SO0 or so. 

ID025] When the avsrags poiymsrizgition degree oi polyvinyiaiGohol is less thafv 500 or so, ths sffength of m&in film 
nay be too weak, ibweUng ths pen&tratfon resistant^ of the obtained lamioaied glass. On ifis (>thsr hand, when ths 

avsrsgs poiyrna!v.ation degrss of po!>a'inyl.5icohoi axoeeds 5000 or so, it may be diffiouiS ic mo!d rgsin film, and. in 
addition, the strsngth of resin film rjiay bs loo stros^g to lowsrthe shook, absoiption or the pensti-ation xesistarice of the 
0b&inedtamin8t8<;^g53ss, 

|S02S] ^».'io^2>ov8r, it. is prsferabSs to arrange the amount of vinyiaceta! to be not .Tiors than SO iTi&i% in poiyvinyiscetai 
resin obtained above, Thus, the saponification degree cf poiyvinyialcotioi is preteraPiy not iess than about 70 moi%- 
Whsn the sapohificstiofi dagrse a? poiyvinyiaicohoi is Ssssthan abbut 70 mol%, t^hsparency cr hest rssisSaixe, or 
reactivity: of pDlyvinyfaosis] rss^n may be lowered,. . 

[SS}2T| Ths average poiynierfeation and the saponification dsgrse of poiyvinyialcohoi can be dstsrminsd according 
to, for sx.attpis, a mstnod stipulated in .JiS K 6726 "SVistnods of ^estirig poiyvtnylaicohoi". 

I002S] in tl^e prss^nt inysrstion, ths aideiiyde uasd for symhesizing poiyvinyiacst^ resin Is not spaciricaiiy limitsd, 
but prstersbly aSdshyds ftaving 3 to 10 carbon atosr^s, or mora prsfsrably aldehyde having A to s cafeon atoms can be 
ussd.: 

[002SI When the nornbsr of carbon stones of abovs-mentioned aldshyde is less than 3, S-uff icient n^oidabifity of rssin 
fiSrr. rosy not be obtairisd in some. instances, on theoth©rhand, when the number of castson atoms of aldshyde exceeds 
10, the reaaivsty for acetaifxation wiii be low, and r^sin bkicking may easily occur in the reactbn anfi cause difflctifties 
in eynthssizing resin. 

[QSgO] As the aldshydes to be used In the prsssrrt invention, there can bs msrvtioned. aro.fnatte aidehyds, aibyeSic 

aidahyde or aliphatic aidshyds, for sxampie. propionaidehyds, n-butyiaidehyds. isobL^'iatdshyde, barrefaJdei-tyd©, n- 
hsxyiaSdehyda, S-ethyiburylaidshydo, fj-hepiylaldehyds, n-octyialdehyde, n-nonyiaidehydss, n-dscylaids-hyde, benzai- 
d&hyds, cinnamaldehyde, and so crs, and these can bs used prsfgrsbly. 

|0031| The abovs-memionsd aidehyde can be used singly or two or mors pftherrt can bs; used in combination. 
[QS22| in ths aldehyde having 3 to 1 0 sasbon atoms, pnsferably assd ars aidshyds having 4 to 8 carbon atoms, for 
sxan-ipis. n-biityi aldehyde, n-hsxyiaidohyde, a'-ethySbutyiaidshyde, n-octy1aidehyds..and so.on. 
[SOSSl in poly^.'-inyiacsta! resin obtained by aceteiizing poiyvinyteteohoi v>'ith the a&ovs-menSoned aldehydes tsaving 
4 to 3 cartJdrj atoms, s^aiiy prsferabis is polyvfhylbutyral resin obtained by aoetsiizing poiyvinylaicohoi with n- 
isutyiaidshyde having 4 carbon atorss. 

[0034] When abDva-msntionad poiyvinyibutyraJ rssin is ussd, the adhestensss between is^e resin fiim and i;hs glass 
is high, s« ths rsslrt flitrj hss appropfiats bond strength with the giass^ and excsnsntft'anspafen!:^' and weather re^iist- 

anes ss rsalizad, and in addiison, polyvinyfoutyra! resin itseit is eassly produced. 

[0035] PolyvinylbutyjBi resin c^tainsd by hsrsinabove mefeod consists of vinyibutyrai, vinyiaicohoi and yinyiacstais 
components, 

[OOSS| The amount of each component mentiorssd abovs-can bs dMsrmiried according to, fpr exsrhste, JiS K-3728 
"Msihods fortssiing paiyvinyibutyra!" or infrarad absorption spectrum (ir£), 

[D037] In the case of poiyyinyiacsta! resin other than poiyviriyibutyfai mstn, msasurihg the amount of vinyialcohoi 
ap.d viny ijsetsts components is the first piaoe, then ths amou nt of virsyiscstai can be caiculatsd by subtrai^ihg sum 
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of tte above-mentionea Wo components from too. 

[OOSS] The average butyrah'zation degree of above-mentionad polwinyibutyrai resin is not speciilcaisy iimitsd, but is 
praf&rsbiy about 60 to 75 mo!% or so and even pj-efsrsbly about Q2 to 72 mol% or sc. 
[00391 When me average bittyraiizationdsgrsg of polyi'lny^ 

s nisntioned iatsr msy be lowered, thereby it may be dlfncultta mix poiyvinyifautyrai resin with piasticteor of ihe ngcessary 
amount io obtain persUalion rssislsnce. On Ihs other hand, when the average buiyfaiiiaiion degree of poiyvinyibutyrgf 
rsssn oKceeds about 75 mo!%, ivrnay faff to obtain dynamic property neesssa!>' la obtain p?!nstmlion resistanc8. 
[0040| For the interfayer film of ths present invention, it is nacessars; to coiitain lin-doped indium oxids anci?i)r arrtir 
nony-doped tin oxids in the ahove-rnarxSonBd adhsssvs resin to givs neat irisulation to ihe intsrlaysr film. 

'0 :[0e41| Namely, tin-doped indium oxide ana'or antimony-doped tif? cxtds has gn ;©xcgilent irdmrm^ v&y (heat ray) 
cutting funotion, Sq si^mQ snd di^efs'ing said tin-dbpsd indtuiT! oxida and/or antimc-ny- doped tin OKids inlo adhssivs 
resfn film makes ft possible for the produced intsriayar film and laninatsd giass to exhibit axoeiient hoai insuiation, 
[0042] The addition amount of ths aboyei-mentioned tin-doped indium oxide and/or antiniony-dopsd tin oxide is pmf- 
erably about 0.1 to S.O parts by weight, or more prsferabiy from about 0,13 to S-O parts by weight rsiative per 1 00 parts 

?5 by wsight of the above-rnentfoned adhesive rssin. Whan ths addftion amount of tin-doped indiurn oxid^ and/or anti- 
mony-doped tin oxid© is below about 0 ,1 p^S!t by weight. Ihssufficisntinfrarsd insulaConrnay not ba obtained, and thus 
ths hsat insuiation of obtairsad interiayer ti!m or iarninated gisss may not S'jfficisntti' bs improved. On the other hand,, 
ths addition arnount of tin-dop©d indium oxide and'oraniinnony-dopsd tinoxids exee&ds aisout S.O parts by vvsight, the 
vislbie iight transn-iittance of the obtained intedayoror iajriinated glass nisy be loweied. 

20 [0043] Ths average particle diamat-sr of said tin-dopsd indium oxide or antimony-dopsd tin oxids is over 0 and up 
to about SOOnmpr so, pr&fer?i3ly over 0 and up to about SOnrri, More praf&rably ths average pariscie diamster is about 
10 to SOnm orsD, 

[0044J Even iTiors prsfsrabiy tiis particis diametsr Js. frorn about 10 to SOnm or so. In ethsr words, the ruinimum 
particis diameter of above-ftientioned tiri-doped indium oxide or antimony-doped tiit oxide iS: preferably not isss tban 

25 about 'i Om andlttg maximum pariicie diamster is preferably SOnrri or Ss,^s. 

[SQ45] When tile average particle diameter of said tin-dopsd iridium oxide or antimony-doped tin oxide exceeds 
about SOOam or so, scattering of visible light rays may be nsniarkabie, ttioreby tra.r!smiuancs through th^ obtained 
irteriaysr filnn may ds reduced. As ttie result, the haze valus (the degree of preventing transparsrscy) of tns prodiiced 
iarninated gisss may be deteiiorated. and the high transparency is not obtains-d: ififhteh is nseded tor, for exairipia, ihe 

so automotive windshields. 

|804S| The paitfcls diameter of said lin-doped Indiiim oxide or antimbny-depsd tin oxide cap be measured by iight 
scatter ms,asoring dsvics f'DLS-6080AL" (trade hsirrjs), produced by Oteutca eiectronics Co.,Ltd ) utiii^ing dynamic 
light scattering ■rtsthoti in wi-iich Ar lazsr is used as iight soiirce. 

[D047I in the present invention, st is preferable that said lJn-<joped Indium oxide and/or anflrriony-doped tin oxide 

55 rsaving an average pariicie diameter of ever S and up Id aboiit 200nm or so aresir^ttered finss and unifomily Irj imeriayer 
film. By scattering tin-dopad indium oxids and'or antlmony-doped tin oxide fine into an inferlayer fiirn., the iarninated 
glass p.'-oduced by the use of the ir.teriayer car-! have the iovrf haz&.. exceilsni transparericy and high hsat insLiiation 
with ths wbofe interfayer, and additiohaliy. It can be possible to adjust bond strength b6^s,'ssft ths giass sndthe interlayer 
film, lher<;toy exceiisnt penetration resistance is obtained. 

^ [00481 Preferabis embodiment is an interfayer film wi-ssrein the nuiTsbsr of tin-dopad indium oxide andw antimony- 
dopsd tin oxide with a particle diameter of not less than 1 00u,m is one or isss pgr 1 urrt2 of the intsiiaysr f)im..Triat is, 
the embodimsfttin which ths above-mentioned particles wiUi the particis diameter of not less than " OiXtm may not be 
observed ir* the fntsriayer film, or even it csn be observed, it is oniy the particle that is set at the ceriter of 1 square 
micrometer fiarne and no other patticle wilh.the particie diameter of not iessthan tOOpm can be seen within the fiams, 

■IS in the case of taicing photogrvaphs arid obsa-ving interiayer fiirn by using transmisslofj elestmn miproseope. 

imm} The obs«!vation ban be earned oUt by using tra,hsmission ^lectnsn micrbs£x>pe, "H-700F^A type transmission 
siectron microscope" produced by Hitachi. Co., Ltd, and ths photographs am ta!<er5 at lOOfcv acceisrslion voiisge. 
[DOSOI mo, preferred embodiment of the ints.iayer film of trie prss^-st invention is an interlayer fiim for laminated 
glass, in wtUch tin -doped Indium oxids and/er antlmbhy-dbped tin oxide partieies in dispersion has the avorage part^ets 

so diameter of fto.m 1 0 io SOnrn at room temperature, and sti!;, 1 C to BOnm even after heating the di-spersion up to ZOCC. 
[0031] . The interiayer film for lamin^ed: glass obtained by molding interiayer film out of said dispersion has the sow 
ha^e and exceiisnt transparency, wherein tin-doped indium dxide and/or antimony-doped tin oxide paniciss ara dis- 
persed in said film. 

[0QS2| Said dispersion, mentioned later in detail, is a spluiior! or suspension in wiilch tin-dopad indium oxide and/or 
5S antimony-doped tin o)dde particles are dispersed in an oipaoic soSvent or a piasticizer prefeably together with a dis- 

persant. 

[0QS3] in the pi-essht invehtion, it is preferabie that said tirs-dopsd indium oxide and/or antimony-doped tin oxide 
partiGies are dispersed fine arid unifuiTniy in the interiaysr fiirn to pn^duce an intaiiayerfilmwiti^sxGalient transparency. 



Wgm. insui^lors and bond strsh^ wiih giaas, ancf thus, using a dispsssam a pfefsrrad smbodimem of ths pfssar?i 
invention. 

^mm] As the dispsrsant of Uis prsssm irtvsrstion, for exampfe, (a) ctieiaing s^ent, m a ccsrsEjoynd having one or 
mors carboxylic group st its teiminai position, ic) moSifisa smcor!© oil, aod so on are prefsrabiy sxsmpiifiad. 
IQmBj in ti^e present invsrstson, it is G&nsidsrsd fliiSJ ths existing agent used as dispersani is cambineti with tin- 
{jdpsd indiufn Dxide and/or anOmony-doped tin oxids partfcie. and as a result, tHis cornblnatfon prevents eoi^ssion of 
tin-doped ind-Mrt aside gnd/or antimony-dopedliri OKids partlctes, th^stiy ths bam p? snterlayer fiiiTs for laBiriaied gSass 
wili be improved. 

[P03S] Said chsiating agent i.s not spscif icaii>? tinited, but itieSudss ths knovs?n chfsiating ag«nt suc^ ss EDTA, NiKs- 
tsne compaund or ths like, or preferably the chelating agent easily soivsbis witii a piasticeer or an- adhesive rasin. i n 
that mean, amona ths cheiating agents, p^dikatone eompound ort.be like are prefsrabie in chtslafing agents, and sven 
more preferable is acetyiacetone. !n adcJitioti to acstyiacelorte, triflyoroaoejyiaoetone, bsnzoyitrifiuoroaoetons, dip- 
ibarayirnethans, or the liks can. be used. 

[0QS7] Ths prsierabfs additior! srriount of ths said; chalating agent is prsfsrably about 0;001 to 2 parts by vveight, 
more preferabiy about 0.01 to 1 part by vvsigh! par 100 pails by v^eiaht of adhssivs rssiri, 

[005SI When the additjpn amou.^itcrfths said chsiatjrig agent sxcesds about 2 parts by weigiit, buisbls may be fonrisd 
in prodMcing an intariaysr fiih^ or a temihat>sd glass, while tha addition amount of the said chsSsting agsnt is bsiow 
about 0.001 part by weight, dssirsbis effact can not be obtainsd, 

[005S] in the prasent invention, a compound having .one or mors carboxyfe groups at its tsmiinal position used as 
a Giispersant hss high di.^srsibSf%, so tin-cfoped indium oxide andffor antirriony-^Soped tir> oxids pariiieles can bs dis- 

ps-rssd uniformiy in rssin. 

[OQSO] A!so, by using a coi-npound having ons or rriors carboxyiic groups at its ierminai position, ths dispersfbility of 
tha tin-dop&d indium oxide arsd-'or asn.imony-doped tin oxtds: partlciss can be st^ie even at high temperatufs, so the 
coi-ission or the prscipitatJon of rirt-doped indium oxida and-'or antimony-dopad tin oxida •r;.ay not befomisd, and good 
dispersing state can bs maintained. Thus, the obtained insahayerfiim for l8!T5snat8d glass iias ths law h&ia and sscsSisn! 
trans paroncy 

[0GS1] As the exsnnplas of tha compound having one or nrsore carbOKyfic groups at its tern-iinal positsbn, thars can 
be msnSoried, for sxampte, a carfeQxjrfle acid having 2 to ii8 c^'bor^ atoms or a hydroxy carbo>?/!io aofd having 2 to 13 

carbon atoms, and so on. As ths said carboxylic acid, tiierj? c;?n bs rnsntionad, for exarnpis, aiiphatic ^rboityfic acid, 
aiiphatic dicarboxyiic acid, aromatic catboxylic acid, aroiViatiii dicarboxyiic acid, arsd so or:. 

P0S2J Mors concrelsly to say, tbsrs can be ms^tionsd, benzoie acid, phihaiic acid, ,salici'1ic acid, ncinbisto acid, 
stsario acid, 2-el!iythexanojc acid, 2-stnyibutyrfc acid, castor oil raity acid, hydroganai&d ncinolsicacld, and sddn. 
[OQSSJ Thsse can be ussd singly ortwo or mors of thsm can used in combination. 

P3!S4J Espsciaily* preferable .is an al^fiaticcarbtoJi'lie acid hav&sg 2 to 13 carbon atofris, and mdrs prelsrabis is an 

aliphatic carboxylic acid having 2 to 1 0 carbon atoms. More noncrreleiy to say, the exampios ars acetic acid, propionic 
acid, n^buti'ric acid. 2-eihyifautyric acid, n-hexancic acid, £-ethyihexanQsc acid, n-octanoic acid, and so on. 
fQOSSJ The content of the compound havirs§ one drmors csEbcxyiic gro^js at its tetTbirsal position is not sp^c^ioaiiy 
liniitedi but prefsrablyis about 0.001 to 2 parts by weight or eo, mere prefsssbiy about 0.01 to 1 pati, by weight or so 
per too parts by Vv'sight of adhssivs resin, 

[OOSSJ Whan tl-se content or ihs compound having ons or n-iors cait>oxyiid groups at its tsfminal position sxoseds 
about 2 parts by weight per 1 00 parts by weight of adhesive r^sin, the irsterlaysr film rn.ay changs into yslfew or the 
bond strength bstwsso ths intsriaysr film and the glass may b& detsridratsd-whjls tha content of ihe compound having 
orsa or niore carfaoxyiic groups at its tem-iinai position is not moi^ than about 0.Q01 patt by »«ight drisss par lOO parts 
by weight of adhesive resin, dssirafaie effect can npt ba sxpeded. 

P0S7I The content of fts compound having; ons of mote caTbQX>'!icgroup at its tsmiinal position lissd ^ a disp&rsant 
is preferabiy about 0.1 to 300 patts by weight orsapsrlOD parisb^^^^ 
doped tin oxide. 

|0£3SSi When tha content of m compound having on$ or mdr© caijoxyiis groups at its tsmina! posftion used as a 

dispsrsant is less than about 0.1 parr by weight, ths iin-dopad indium oxide and/or antiiTiony-dDped tin oxide psEtictes 
may not be dispersed well in a plasticizer. When the content of tt>a compound i^aving one or .stiore carbo>;>fiic groups 
St its termina! position used as a dispsrsant sxceeds about 300 parts by weigtit, tis intsrisyer fifm may Changs Into 
yeliow or the bond strength bstwsen ti-ss obtained interiaysr film for iaminatad gSass and the glass may bs sxtremsiy 
idw^red ortoomuch strengthenad. So the content of the conipound havisrig ons ormorscafbo>;).n'ic group at its terrninal 
position usad as a dispeE^ant is mors prefsrabiy about D.5 to 150 parts by ^^^^^ 

ISQSS] Also, th.e above-mantioned.compoand liaving one or more eartjoxifl groups at its tarminai position can be 
used not only in dispersing ths particfes but also cnn be added after dispstsing the partides by the used of another or 
other dispersanis, and in sitharcase, the dispersion stsfoility can be obtainsd at high temperaturas. 
[0070] MofBQver, whan the compound is added in fonning an intariaysr fiim, an'inisf^aysr film for laminated glass 
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can b6 obtain&d, wherein iln-dopsJd indiiffn oxlcfe parScSa atid/cr sntimpny-doped m exida particle are dispersed fine, 
[0071 J The modified silicone oii used as a disp&rsa;Ti in the p-ejent invsntion is not spscificaily lirrsfted, and any ger 
S8 known dispsf$ant, whieh is gensraHy & viscous liquid ob^naa.bsf. reding a compouriS vsfiicii should J33 modified 
Ifiio poiysHoxane. sari be used. Concrstaiy, there can bs mefstioned, for exampis, cstmm modifisd silicone oil, sthsr 
s modified silicons olL spoxy modified sliicons oil, ester friodif led silicons oil or amins mQdl?teci,si!feone oii andso on.. 
Thsse can b& used singly or twa or fnors of tliem caa ijs used in oombina'dor;. 

10072] As the modilied sillcQne oil, preferable iS: cajtoxy! modifisd silicone oil or amirss modiflsd silicon& oil. 
[OOTSj "i hs carbcsxyi modified siifcons oil or amins modifisd silicone ov h not spectricaiiy iimited, faui gs-neraily paie 
yaiiow transparent viscous liquid obtained by, f^rexampfe, Feacting.polysiio>;an® with the corr^uod having carboxyl 
so group or amine group. These cam be usad &iogiy ortiWD or mow of them can bs sissd in conibination. 
[0ST4J Moreover prslerable is thsmodifi&dsiltconeoiiwherei^ 

the solubility wim pl^tiditeris, orth© ii.ij@, ' 

[007S| Also , the addition amoum of saidmodifisd silicons oil is not Hmltsd spscifically, but prsfsrably not Isss than 

aboutO.S part by vvsigi^t p&i- 1 00 parts by weigh! of ^i^v^dopsd indium oxids and/br anttmonyycjoped tiii .OKide,..and:alDdut: 

<s 6.S dt less part by weight per 100 parts by weight of a>8ab6V«rmentlon«d atfimive resin. 

[OOTS] Wnen She addition amount of carboKyl modifisd silicorie oil or amsns modlfiad silicone oil is less than about- 
O.S partbywsigbt per IDOpartsbyweight of tiri-dopedindium oxide and/brantimony-dopedTirs.oxide.shotigh dispersing 
sffa=t may hot be obtainsd. On m other hand, carboxy! modified siliosne oil or smlris fi-sodiflecf silicone oi! is added 
over about 0.5 part by wsight per 100 pans by weight of adhegivs rssin, the .bond strengW between the obtained 

30 .intenayer.fllm and ft.® glasses may va.ry .witn a of t&ne, 

[0077] As thedispersant of the present invantton, it can be used by combinlng the above-msntloned (&)a chelating 
agsi-ft, {b)a compoursd h,fivirig one or more carboxy! groups, at its lerminal position , or (c)a rf modified silicons oiL togstiisr 
with any other dispemante; As- the other dispersants, thare can be menttonsd the dispersants generally used as dis- 
psrsants of Inorgi^^icfine partidas, for SKaTipIs, phosphate compounds sush as- phosphate or ppiyphospate, and so 

^ on. suMe compounds: such as organic sulfas, and so on, pbiyalcohois surfactants such as polyoamoxyiats, polyol 
ssior and so on. 

p07Bl In the present inventloii, one of the preferable ei-nbodiments is pissticizihgart adhesive resin by a pSastlcteer. 
[ODTSI The plasticixer used in the present Invention is not spec^ically iimited, and any gsr ss known plasiicizsf gen- 
erally used for an Interlayer film can beused, but prefsr^iyusedare.for sxanple, oi^aniopiasticiiefs such as i-nono- 
sc! basic acid ssfcr, polybasic acid ester, and so oh,: phosphoric acid piastldrsrs such as orsanic phosphoric add, organic 
phosphorous acid, arid so on. 

[D8S0I these .pteKtkfe«8 can be used singly ortwo or more of them can be used in cbmblnatiort. 
[DOSII The moncbssic acid ester is not iimited spedficaiiy, but tl^8!-s may meittioned, for exan-jpie, giycoi estsr 
obtained &y rsactingtrietiiyiene glycoixvfth organic. acid si*:^ as butyric add. i 
ss add, heptanoic acid, n-dtSylic aoM, S-sthyihsixylfc acid or pelsigonte acid(ti-noriylic add), decj'lic acid, or the ilks, or 
glycol ester obtained by reacting tetrasthyiene glycol ortripropyiefts glycol with the above^entioned tiigansG acid, 
and these can be used prster^iy,. ... 

[00®| These monobasic gicid esters ean be used sihgiy or two or more of them can be used in combination. 

[D0S3I The polybasic acid ester is no! iimited .specifically, but there may bs mentioned, ester obtslned by reacting 
40 o.'-ganic acid such as sdipic acid, S'Sirjacc acid or azelaic aoid,: or the like with a siraight-ohafn or tjcanched .sicohoi: 
having about 4 to 8 cartoon .atoms, and these: gr® used prsfer^jy,. 

[0OS4] These polybasic acid f;ster.?.can bs used singiy or two cr mors of them can be used irs .ooiTibiriatiori. 
[SOSSj Th-a organic phosphoric scid pla^ticizsr Is, not limited specif icsliy, but th-ere may ba ,T)antsor;sd, for example, 
tifibutojryetbylphdephstei isodecyiphenyiphospats 6r thlsoprapyiphosphite, or the liics, and these can beused prefer- 
•^5 ably. 

imm These organic phosphoric acid piaslietzsrs can bs used singly or tm or mere of them can be used' in com- 
bination. 

C0087J Among the abave-menSoned piastldisrs, sspeciaiiy preferable is, for &cmtpte. trtethylsoe .glycol di^2-ethy|. 
hexanoaie(3(30), oiigoethyiene glycol di-2-s%!he!{aRoate{NGO),tetra8thyiene glycol di-ii -h8ptanoate{4G7), triethyi- 
so ens glycol di-2-ethyibutylat8(3GH), triethyiene glycol di'n-heptanoats(3G7), orthe like. 

[0OS8| These plasticizers can be used singly or tw'o or more of them can be used In combination. 
imm} The above^^sntionsd piasticizsrs can be manufacsyred easily by ggr sg known method, and can be manu- 
factured as follows. 

[0090] The abovs-mentioned 3G0 is obtained by reseeng tfieihyisrfeg!y.col with 2-ethylhexyiic add of not less than 
about 24o;d equivaienl-s thereof urider a catalyst. , : 

iOOStl Also, H&y is ofcteined by reacting origosthytene glycol with 2-ethyihsxylfc add of not less than about 2-fold 
equivaiants thereof under a cslalyst. The origosthyiene giyooi contains not less te) about 90 weight % of compound 
composed of 3 to S ethyienegiysci units, and Is oommer^laiiy dlstribiited by , for exampie, Milsiii Tbsho Chsmtaal €0.. 



Ltd, Mitsubishi Ciisirsica! Co.,Ltd, Nisso Chamical Co., Lid, and so on. 

lOOmi Also, 4G7 is ofatainsd by reacting tstraethyisnsgiycGi with, n-ft^tsneate or not iess than aboiJt 24«ld eauiv- 
aisnts thereof undsr 8 calaiyst, 

immi Mor&ovsr 3GH is Gbtain^s by rsactjfig trtsei^ilsnagiycof with K-ettiyjisuti-jyrat® of net lass than abow 2-m 
equlvaients thsreof undsr a cstaiyst, 

[0094] The addinon amountof t}5e:^ov*-m&nt(Gn©d|5iasifei2erto ths abovs-meRtioned atihssivs rssin is not Ifmitsd 
spgcificallv. but prefsmbiy about 20 to 60 pans &y weight or so,, mora preferabiy about 30 to 50 psfts by wsight or so 

per 1 00 parts by weight of adi-i8sivs r&ain. 

[00§5] At an addttion amount bslow 20 parts by wsfght 1 i^..pait8..by :W«^ght e^/adhs^ft re8{n,«»d imp£k«S-^>sor^. 

tion of ths obtaifsed irTtsriayer fih-n or iaminatesi gfess snsy not ba er-ough. On ths other hand, at an addkion amount 
sxcssding about 60 parts by weight per 100 parts by weight of adhesive, resin, the piasticizsrmayfaiaed out, increasing 
the optica! strain of the obtained laminated glass or intarteysr film, or decreaelhg th« transparsnev or bond fetrfenath 
baiivvasn the interlayer f iim and the gisss. ■ 

|B09S] AisD, ah ihtsrSaver fiim for laminated glass of ths prsssnt invsntson can optionaify contain a bond adjusting 
agont, 

[0097] As ths above-msmionsd bond adjusting agent.- there can bs mantionedi. for sxampis, afkaii mm salt or 
alfcaiins sai* niatai sat of ch-gariic acM 

[00S8] ! he abQvs-memionsd aii<aSi nnetal satt and alkaline earth jTi&ial salt are not lirnitsd spscificaily, ior example, 
salt of potassiiifn, sodium or iTiagr!Ssium,.,and so on, The abovs-menS^onsd organic acid is not iiinjtad sspacificaiSy. ihsrs 
may bs mentioned, for exampie, .oarijQjjylte acid such as oc^ife-acHdi haxylic add, biitvrb add. acetic acid or formic 
acid, and so on. Th$ inorsanic acid is not limited spscificaay, but there may he msritibried, for exsmpla, hydsxjchibnc 
acid or njtric acid, and so on. 

immj These bond adjusting agsnis can ba used sir-giy or two or more of mm c&u M used in cdmbin,ation. 
[&180J An^ong the above-mentipnsd afeah metal saS'or alKstlns earth meta! salt of organic or inoi-ganic acids, alkais 
metal saltor aikaiine earth mstsi salt of orgjinic^ids having 2 to 1 3 carbon atoms is prsferabSe, .Mora prefsrabiy used 
is magnesiLim saif or potassium saSt of ca-'box^'lic acid bavirsg 2 to 1 6 carbon atoms. 

[0131] As the above-rnsntionsdmagnssiutTi salt or potassiiim sail of cartjoxylic acid having 2 to 15 carbon atbrns, 
which fe not !imits5d specifiealiy: there may be menllonsd, forexampls, rnagnesium abstate, potasslLirn acetate, mag- 
nes!u;T^ propiona.ta, potassium propionate, magnesium 2-sthy&uianat8. potassium 2-«tliyibiitanate, magnesiwni 
2-ethylh6>:anat® or potassium £-&thyihs>:an.ats, and so on. These can be used singiy or two or more of thsm can-be 
og&Ci in cc^nblrsation. 

[01S2I As bond adjusting egent, prafarabSy used are magnesium saSLs and potsssitirh salts of carboxylic acid hewng 

&x)oui2Xo 10 carbons. 

C3183J Theabove-mentipnedmagnssiumsasofcarboxyiicacidbavlnsato 

but there may be mentioned, tbrexampSe, magnesium a:;e!ate, magnesium propancate, magnesium btjlanoats, ;nag- 
nesium psntanoate, magns-sium h-s-sarjoate, snagnssium 2-sthyibutyiats,, magnesium hsptanoate, magns.'siura oc- 
tanoatg or magnesiurr! 2-ethyihaKar?at9, and so on- 

i01Ci4| Ths;abov&-TOemipriedpo.isssium salt of carboscy lie acid having 2 to 1 0 carbon atoms is not iimitod .■spacifi-saliy, 
butthere rhsy foe mentsoned, for ®)camp!e:potassium acetate, potassiyn-* propanoats. potassium butanoata, potassium 
pentano.ass, potassium i faxanDais, potassium 2-ethylbutylate, potassium heptanoais. ootasslum ootanoats or potas- 
sium 2-8tfiyih®x,anate, arid so on, 

mm ..Th^ san bs usad singiy or tv>/o or more of them can fee us«Ki in combination. By using two or mora of m» 
above-mentioned sairs snables to adjust bond strsngth with s mail amount. 

IO10S] Tne addition amount of ths abovs-mentioned bond actuating agsntis: prefsmbiy about 0.001 to 0.5 part by 
weight per 1 00 paits by weight of adhe.^rve fesih. At an addition amount: bslow about 6.001 part by weight, tackiness 
at peripheral parts of an interlayer film for laminated glass may decrease undar i-nah-hwimid stmocphs>r3. At ar^ addition 
amount exceeding about 0.5 part by weight, th© tacktne3.s of the obtaifsed intsriayer fftm for !amin,ated glass may be 
decresssd, and tha transparency of the film msy be m. Or the hunnidin' rasistanca of the obtainsd intsriaysrfiim may 
be iowersd. " . 

pW7] Tm more prsferrsd addition am.ount of bond adjusiing agent is about 0.01 to 0.2 aaftby weight per 1 00 parts 
by weight of adhesive resin, and also, is abbutlOto 150 ppm or so fn thalnterlayer rite as tie content of magnesium 
arrd-'Q.r potassium. At an addition amount b&low aijout 1 0ppm as the content of magnesium and/0 
at prepherai p.afts of an interi.ayer film for laminated gla^s may decrease. Afso. an addition amou.rit sKcasding .about 
150 ppm, tackiness of the obtained intefiayerflimfor laminatad glass rt^sydscnease, and steo transoarency of thefiim 
maj? be iost. Ai-so. humidity resistance of the obtained interlayerfiim may dscrs8.se. 

imm] Than as ths bond adjusting agent, the modified. silicons oil disciossd in Japanese Patent ?ubiic=ition for Oo- 
position .23950/1 SSO can be used togeiJier. ' 
[0109] Howsvsr, in the case where modified silicons oil is used as a dispcfsant, there.- is no need to add another 
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riodified siiicone oil as bond adjuring sgant, but in the cass: where oftsp dispersanl is ussd, the xnodtfisd silicone oii 
can bs used as a bond adjusting agent simultansousiy 

[0110] in gsnsfat, lh& abovs-nfvgntion&d modified siijcone ojl is viscous Squid obtained by reacting 3: compound wtiicii 
should be modffied Into potysiibxans. The sboys-ms-mionsd modifisd silicone oif is notffenlted spsciflcaiiy, but thers 

may be m&ntioned: for exan-ipis. carbox-yi n-iodiflad siiicone oii. ether motiified siSicone oil, epoxy fnodified siiicone oi!, 
esler modifisd silicofte .oil, amina modijled silicone oil, snd so on. These can bs ussd singly or two or more o! thara 
can be Lissd in combinalion. 

[3t11] The contari- of thie above-msntionsd modified siicons oi! is prgferabiy abaul 0.005 to 0.5 part by wsigin per 
too parts by weigi^t ol adi^esive resin. tiio content exceeding about 0.5 pert by weight, the tackiness belweea an 
interlayer fiim for laminsted gisss andthe glass is dsct^as&d, oauBing sxf.sUalion, bubbling, and the like. More prsfer- 
abiy, tbe content of the modifisd siifcone oii is about 0 02 to 6,2 part by w^gh! or so. 

[01 1 2] Tiia method for producing an snterlayer fiim of tl^e prsssnt inventiori is not iimiteci specif ioaiiy, but an interlayer 
fiim of tfis prssertE invention can b& produced by known nisthod. For exampis, an iritsriayerfiim can bs produced 
by adding optionaily di-^psrsant^plgstteizeror bond adjustifig agsftt into. an .adh-ssiv^ resin, dispersing tin-dopcd indium 
osids and/br antimony -doped tin oxide to gm rssin oonposition, and fli&n m3lt4:neadin9 said rssln compositian, foi- 
iowed by forming s.fieets. 

PJIIS] As the method for producing an Interteyer am of the pr-sssnt invention/the methods can be exsrnpiified as 
foifows. 

(iUetiiod A) A method forproducing an in'Srig;yerfiim by aading adhssiva rasin. tin-dopsd indium oxide and/or antimony- 
dQpad tin oxide, optionaiiy dteporsant. piasOcizer or bond adjusting agent respsctiveiy to give resin composition, and 

• iV^atiiod B) A msthod for producing an interiayerfilm by miKing adiiesiva resin, tin-Soped indiLim oxide an d'br antimony- 
dopsd tin oxids, and optionaiiy dispersant, then adding optioi^aily pf.asticij?.8r or bond sdjusting agent to give rssin 
composition, and thoh meft-knsadifjg said resin composition, ?oj towed by fontilng shests. 

{Method C) A niethodfor producing an intsriaysrfiim by aj^dirtgtbe dispersion prociucedby dispersing tin-doped indium 
oxide and.'o!' antimony-doped tin oxide into org.anic; solvent by the use of dispsrsant, to adhssiys resin optionaiiy con- 
;ain;ng ptasticlzer, and then msit-i<r.eading tha resin composition, foiiowed by foirriing sbsigts. 
[0114] l^1i.><ing:or msit-iineading in the abevs-msntloned methods can be caffiad out witii tiie devlces gonferiaiiy used 
fordispereing or mixing: coating agents such as a sandmili, a baiiniiii, a hornogsni^sr, an attrltor, a high-speed stirring 
device, an ultra-wave dispsfsant device, and so on. 

[01 1.5] After meit-kneadtng tbe adhesive tebmpdsftiOf}, the composition are prsfsrabiy formed into siieets by means 
of the extruding, caleiidering. presslog, casting., inflation, and the ftke, aiitd: the rssuiting siissts are used as interiayer 
fiim. Besides p.'sfsrabie is to pfodiiee lbe filtri by extruding rneitiod by using sxtmding maehins (n which two axes are 
arranged in paraliei. ■ ■ • • • • 

101 IS] As the me?:Nod for producing an intariaysr fiim of the present inyentiotii pr^e^abte is msthod C, whereby tin- 
doped indium, oxide and,'Qr antimony-dopsd tin oxide particie are dispefrssd into resin fiin"! uriifomfy. 
|0117| By using msti-iod A or B, the cohesion of tin-doped indium oxide and/or antimony-dopsd tin oxide particle may 
Odour in ms»t4wisading the resift oomposition, dateriorating the haze of the obtained interiayerfilm or a i&minated giass . 
|;01 1 S| In the ntethod C, as the s/ehic!e to disperse tin-doped indium oxide pc-rtioies and/or antimony-doped tin oxide 
pafticiss, organic solvent is preferable, and among the organic so|v-®nt, the organic; soivsnt, which is well solvable in 
the above-trsshtionsd adhesive resin or dfepetsant, is more prefemble. EspscialSy, the plsstfcizer used for an interlayer 
fiim of the present invention, or the same kinds of p!astici2:srs ere prsferable as the vohicio to dteperss the panicles, 
[01 1§1 As the method for adding and dispersing tin-doped indium oxide and/cr .arilimony-dopad tin oxide partides 
to the dispsrsirvg vehicle, the method of adding and dispersing whole. designaied amount of tin-doped indium oxide 
and/or anlimony-dopad tin oicide parjjcles to whole designated amount of the above-mentloR&d organic solvent can 
be used. Also, the method of adding and dispersing wbeis designated amotint of ijn-doped indium OJ^ids and/or anti- 
.mony-dopedtin oxide pastioies to a part of dssignated amoun; of the above-mentioned organic soivsm to prepare the 
dispersing vehicis master bstch of tin-dopsd indium oxide ajrd/or antimony-doped tin o>;ide, and Wm roixing wilh iine 
rest of th& above-mentioned orgisinic soivent can be used. 

[0120] As the mettvod to disperse the average paiticle diajmeJer of tin-dopsd indium oxide and-'or antimony-doped 
tin oxide to be oyer Onm and not mors than about SOnm or so, there may bs mentioned the method of adding and 
disperssngtin-cioped spcium oxide and/or an^mony-dopsd tin oside wim the .^ove-mentionedavergge panids diameter 
into abovs-misntioned organic solvent, orthe- method of adding and dispensing tin-doped indium oxide and.'or antimony- 
doped tin oxide into the above-menticned organic soiysnt then making tin dope indium oxide and/or antimony-doped 
tin oxide hays the abovs-mentionsti particie diarrieter by the use of cmsher sudi as a bRilmili, an atomizer miii, and 
so on, 

[0121] in producing an interiayer film of the present invention, one or .more known additives generally used for an 
intsriaysr film for iamirsated glass can be optionaiiy incorpor;2ted to a eertatn degnes so long asths obfeotives orthe 



pfsssnt invfsntfon are not irnpaired As said additives, them m 

a Sight stabiStzas; an anttokidant. a 'sutfai^ such as SQc8ijm-)aaj(^-&t}}ft^; sodium alkilbanzengsuifesB, orths iike, a 

coloring agent, and so on. 

im 2Zi m .ttss case w hers such addifefg is inGorporat&d, a car! bs addsd at any step of the abovs-msntioned prsdtsoing 
5 procsss of an sntsriayerfiim. 

[01 23] The ultraviolet absorber is not iitnited to any pa-ticuia- speeies buE prsfsmbiy Sncludss ben.jotria^ol« typsj, for 
example, "TiMUViN "TSNUViN 32Cr, "TiHUV!N32S", orTsNUVSN 32S-Vprociused by Ciba-spsdaity- Chsmicais Co,, 
Ltd, Of the Iske. 

These u!travi&!et absorbers can bs us»d sifig^j? 9f two or mors of thssn can be used in oambinaiian. 
fi> [01 £S| The light stabilizer is not ilmltsd to any parttouiar species bist prnferatjly includes a hindered aciins type, for 

exampia, "ADEKASTAS L^-S?" producsd by Asahi Den'KaXogyo, and so on. 

[0i 2Sl These light stabliizsT^ can ba used singiy or t«!0 or more of them can be assd in oombtaato, 

p5127] Tha antioxidant {antiaging agsnt) is not feited to any paitieuisf spocios but preterabiy inciudes phenol type, 

fpr ssannpia, "S.umi!izer-BHT" produced by Sumitomo Ciismlca! Co,, Ltei, "irganox 1010" praducsd by Cibs-spscislw 
fs Cbenifcals G3.,iM arid so on. . 

[01 28] These anticxidams (antiaging agents) can be usad singly or tftfo or mors of ihsm can ba ussd in combinatior! . 

[012SJ The sb-rfaclant is not iimiiad Jo any particular spsciss but indudas. fof axan;pia, sodium lantyi &ume. sodium 

ali^yibena-sncsulfonats, and so on. 

[0130] Thsse suffad;arits can bs usad Singly or two or mors of them can be usad in combination, 
^ [01311 tha Intsnaysrte of the prssent invantion can be ussd as monolayer or a ian-.inatsd rr^uiti-layers, 

[01 3£| Tha avsrags total thickness of the irrtartiiyer -fiim ot ttis prssent invention Is not limitsd specificaJiy, but from 
ti^a point of view of tha minimtini peneti-ation nssistance, shoe* absorption, wsathsr resistancsa, anCi so ori requii^d for 
lamfnatsd glass arid from tte practjcal viswpoint, the .avgra^ thickness is simitar to that of the common tntsriayar fiim 
for larninsted glass, and Is prsferabiy within about 0.2 to 1 .S fnrn or so, rnore pratarabiy about 0.3 to 0.3 mn or so. 
2S [D1SSI Tha laminated glass of the prsssnt inveiition can be formsd by sntsrposing ths ai30v$-msntfonsd interiaysr 
fiim of the present invention between at feast a pair of glass shaets. 

[0134] Howsvar, in orderto improvs ths penetration resistance, the iritafiayarfiim of ths present isivehtioh. end other 

intariayer film can ba optionaiiy iaminated in fontiing ths iarfiinatsd glass of ths prssent invsntion, 

[DISS] Tha kind of the above-msntionsd glass is not itmited to any particular species, bdt includes gensraiiy usad 

30 transparant ah set glass. 

|S1SS| Concrstsiy, there may be mentioned vanous Sdhds of inol^anlc giassss, for is<a!Tipie. fioat shaet glass,, pol- 
ished sheet glass, embossed sheet giass, net shset gl^s, wire sheet glass or eoiorad sheet glsss,. and so on, or 
organic glasses, tor sxampis, poiycattionate sh&st or poSj^ethyl matnacr/iata si-isat, and so on. 
|S13T| These gtesses can be ussd sthgiy ortvvo ormore of them can be used in comDination, Aiad, ths thickness of 

ss the glass can bo selecied approprihi!si)f according to the fntended uss, arjd. Is not limited to any particular vaiue. 
piSS] the giaas used for iaminatsdgiaesdfthepressM lnvemibn.pmfsraisiy used is hsat-^^^ 
not msrs than about S5 % transparency at wavelsrtgth of SOOnm to 1 SQQhm. 

mm Mom preferable is the said beat-^soiptibr> gla^s hssing not lessihan 75% transpatsncy at tbe wavetength 
of SSOnm to TSOnm. 

40 im^} the insiJistiOT fata df ififrared ray of tin-doped hmtr> ojcida or sntimdny-dopgd tin oxide is high at longer 

wavolsngth than I300nm, and reiativsiy iow within the rarsgs of 9D0nm to ISOOnm. Thus, iamtnatirig ths intstlayor film 
of the present invention wtth abovs-msntioned heat absosption glasses enables to lower solar radiation transmiitance 
rata against vissbfe light tra-.smittanss rate oompar&d to iamsnsting wth clear glass,, thtiS, Incrsasfeg in tha insulation 
rata of solar radiation, 

[0141] As the he.at absorption glass, grssn glass !s prsfeFabte, The green giass indudss tha known onas. 
P142] The above-mentioned heat absoiption gfass can bs used on one side orisoth sidss of a pair of glasses inter- 
posing the intarisysr fiim of the prassnt. iavention. 

[01 43] The laminated glass of ths.pnssant invention is not limitsd spacificsily, and can bs produced by any or dinaf-y 
method of p.'-oduclng laminated glass, For example, tha objactive iamlnateti glass can be obtaln&d fay interposing an 
so intsriayer film oi ths pressot invention feetween two transparent glass sheets,, piacing fhsm into a vacuum baci such 
ss riifc^ar bag. preiiminary bonding at about. TO to 110 >C: while suotitxiihg under rsducsd prassure, and than post- 
bonding at about tSO td ISO "C undsr a pregsyre of j&out 1 to 1 .5 MPs (about 10 to 15 kgiar^) by tjsing an autdciave 
or a press, 

imU} The pi^rsmbie smbodimsnt of the laminated giass of the prssent inventbn .has a visibis iig^tt trsnsmlttancs 
^ rate {Tv) of not less than SS% in ths iight nays of 3S0 to 7S0nm, a soiar radiation trsnsmittance rats ffe) in tha iight of 
300 to 2500nm of not more than 80% of s^d visible iight ft-ansmttisnce rate (Tv). and the haze value (H) of us to 1.0%. 
immi Prefsrabti*, the iamihatsd glass of ths present invention has sisctromagnetic wave shield {AdS) of net mors 
than 1 0dB ih the wavelength of 1 Q to £000 UHs. 
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[81461 The pnsferabfe smbocSmsrit of the iaminatsd glass of the present snventfon has a visible light transmittance 
rats (TV) of not Isss than 75% in the light rays of 380 to ZSOnrr, a solar radiatior! transmittsnoe rats (Ts) tn the light of 
300 to asoonm of r>ot.mors than 80% of said vieibie light transtrsftiasee latefTv), ihs hsi& varu&{H) of up to 1 .0%, 
sfscti-omagnstfe vvav« shield (MS) of net mot® than l OdB ia the wavelength of i DIG 20GO WHz aod pumtnei vaiue(P) 
5 of 3 to 7 or so. 

[01 471 The vis ibis Sight trapsmiuancfi tats (Tv), ths solar radiation transmittarice tats. (Ts), the hsze vaius (H) and 
1^1© s^ctromagnelic wave si^feid (id^ megn tl5e vislhfe light transmitencs rats (Tv), ths solar radlsSdn trarrsmittarics 
rste { is);;he hase vaiue (H) and ths eiectromagnetjc wave shield (ddB) measuf^d by the folSdwing mathods respec- 

iVeiy. 

{The measuring method Cff ths visibie jight trsnsmittance rate (Tv)] 

[0148] Ths visibie light transmittancs rate fTv) of the iarnirvated glass In the light rays of 3S0 to 7S0nm is ntsssured 
%'ith, automated speciTophoiometsr {"U-4Q0C" (trada name) pwduced by i-)itacSi Co. , Ltd). By using this, the visibia lighf 
trsnsmittahcs rats (Tv) in the light rays of 3&C!.to. TSOnm igdatefmined in accordance with a method stipu!at&d in JiS 
R-31 06(1 998) "lyisthods of fasting transnlttanee rats, rsfiaytanca: naia, emiaslvittf rate and acquisition iate ot soiar 
radiiation of the sheet ..glasses", 

[0148] Attheabov©-rnsntic>nedtvbetowabfiut6S%,thetran.siDareRby&ftheiani 
vlavi^oint, the iaminstad glass is not prefsrable. 

[The n^sa5^r^ng msthod of ths solar radiatiofj traffernittanca rats fTs)] 

[0150] Ths solar radiation transmittancs rate (Js) in m& light rays of 300 to 25D0nm is measurad by using automatad 
spsctrophotometer ("04000" (trada nm»)), and is datermlned in accordancs with JIS R-31QS(199S), 
[3151 ] At the abov&-;T!sntlon??d solar i'adiation transmiaancs rate (Ts) excasding about 80% of thsabovs-msntl.onsd 
visibie Sight transmiLtance rale (Tv), the heat insulation of the iaminatsd glass is not enough. 

[Tha n-ieasijring method of ths has;© vaiua] 

30 [SI 52] Ths haze value (H) in the tight rays of 340 to 1 SOOran Is msasurad by integral tLiffeidlmeier /prodijcsd by Tokyo 
Dsnshoku) m detenTiined if^ acoos'dands with JiS K-6714 "mathacri'! resin jplats for aircrafts":. 
[01 S3] .Atthe hazs value sxcsedingaboiift l .0%, ths transparsncy of the larninated glass is smaii and is not praGticial, 

[The measuring method of the eiectromagnaac .wave shield {A dB)j 

s$ 

[0134] in acocrdancs with the KEC merhodfMethod of testing a>a etectrorf>agnetic wave shield effect), the reflection 
iossKdS) in eiecfromagnstic wave in ths waveisngth of 10 to 2.-00.0 MHz of the. iaminate.d siass and that of a common 
fiost sheet g!ass(the thickness Is 3mrn) are msasursd respeetivsiy, and the rr}axi.mijm dlffsrence (AdSnias) between 
their reflection loss (dB) Is designated as the eiectromagnafic wave shield (idS), 
^0 [01 55] At above-mentioned A dB excegding aboyt lOdB, fes electromagnetio wave transmittanes wiit not be satls- 
factori': 

jjhe m9a.?uring rristhod of ths pums-nel vaiue] 

^ CPISSI The laminated glass te left standing at a tamperature of -18 ±0,8. =C for 16 hours and then £l;rici<&n with a 
hammer having a head wei^t of 0 .45k9 to <atish the glass to fTagments wfth a particle dlat^stsr of not more than Smm. 
Then, the extent of exposure of an iriletlayer film was graded after the glasses' exfoliating partially. Jadglng from ths 
boandary satr-ple, the rssuit is shown as pummel value aceording to tha standards shov/n in tabis 1 . ■ 
[01 57| The greater the abovs-menlionedpLimme! value is, the stronger the bond strength between the interfayer film 

50 and the glass is, and the smaller the sijove-mentiGrted puir*mei valus is, the weaksr the bond strength betwesn the 
interi-3.yer fiim and ths glass Is. 



Table 1 



Ths extentbf exposure of ths inlsriayer film (area %) 


Purtmns! value 


100 


0 


93 





Tabis 1 (continued) 



Ths axtarrt of exposure oi the intorlaysr fiiiT? (srea %,) 


Pum-Tioi vaiue 


85 


■ ^ 1 


60 


, 3 


40 


4, 


20 


s 


10 


6 


S 


7 


Not mors than 2 


8 



'■s |31SS] The foii&wing ExampiSss iii'jstrate the prsssntiwantion in furthaf dstai!, but the pr^ssisnt invsntipn is nest lirtiitad 
to thsse Exampies. 

pioS] in the Bcatnples, iJO rspresents iin-dopsd indium iSxide, and 3QD rsprssertts tiieiiiyisne giyocii-di-2-^iffy!* 
hexanoate. The ExarrtJies were evaluated by tis foilowing mstiiod, 

so {I ) iTO St?© dtstrsbution In tha solutiDn 

[0150] Msii-isuring \10 size distributioii \n SQO solLftian Viras aamed out by microtj-uek UPA grain siza aRalyzer pro- 
ciuead by Nikfeisj) Co,,Ltcf. 

25 (2) Distribution of iTO tirse parfisles in Xm fiitn 

[01511 Alter prsparing ..iftre-flake of tiia ijjterisysr fiim, ths dislribution of ITO fins partldes vvers piiotojiraphfid and 
ot!3etvsd under the foi!cn^.■■1og conditiosis by using transmissiDO alec:iron microscopsiTEM). Tiie photographing was 
carrisd out in tha range or SiiiTi 4un"! at. 2d,d6.0 tokj. and enlarged to 3 times attiie tin^s of printing, 
30 [S182] The pajticle diarjistsr of iTO fine particie was the iongest one of iTO fine particls in tha pholograph taken by 
the abovs-rrientioned exposure. Also. tho avferags particle diamster was ofetslnad by frseasuririg the diarnstera of aiS 
ITO fins panlctes in she soops of Sum i<4tj.rn, and converting them into volume, value. .jidoreovsTj ©ouRBng the nynrsber 
of the tine particiss having the partfels diameter of not less than 1'OOnm within the above-msntloned scope, dividing 
thsm by 12 ^.n-i^ to caictiiate the: oymbsr of ihepaitbles p&s Ijim^. 

3S 

[aevtoes,- oonditionsj 
trsnsfnission sleoJron mlcs-oso&ps 

dsvics; iransiTsission sieotron rnicrossope H-71 OOFA type jSraduoed by Hiiach Co.,Ud. 
sccsSsratsd voitaga: IDOkV 
siicer; ultraniicrotorris 

*5 EM-ULTHACUT-SPC-S tv/pe produced by P^\m Co., Ltd : free-zing cuUsr system 

REICHERT-NiSSEl-FCS producsd by f-^il'va Co.,Ltd 
knifs; DlATOyE ULTRA CRYO DE-W produced by DIATOftfSE CG.,Ltd 

(3) charactejisties of It^e iSffninated glass 

so 

|3) optifcsi chafasteristics 

[01 S4J \ n optica! chaiBcterisiics issts, the transrn sitancs rats in tr^e liglit rs^s of 3Q0 to SSOOrsni or ihs Isminsf&d glass 
was measured vv<ith automated ^ectophotomster ("U4O0O fyps" (trade name) produced by HStaehi Co., Lt^). With 
.55 this, the visible light frarismitiBncs rats Tv in the Sight rays of 5S0 to TSOnjTj a.nd ihs soiar radiation transi-nirianpe .rats 
Ts in light rays of 300 to 2500nm v^sre dstssmined in acsordanoe with JiS Z 8722 and JiS R 31 OS.; 1993). 
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(b) (he ha?9 valye (H) 

[01S5| The haze yaius was dstemiined in acsGttiancs 

(c) etsctroroagnstfc vvavs tfarisrnittance 

fOISS] h accfsrdancs wilJi jhs KEC methcsJ(Msthod of testing tH& aiectroniagneEfewavs sNstd &fect). ths refisclion 

lossiciB) for 6fect!-D!-nagn8tic wava within rhs nange of lO to S.OOO MHz of the iaminatsd giass and that of a Gommo,-! 
fiogit sheat glass with ths thicknsss of 2,5n-;n-t wsre m.easiirad respective- •5', and the n-(axi!T!um diiTersnoe (ddBmax) 
bstv/een tiVsir reffeei^on: loss (dB) Wias dssignaisd as th 

pismmei vaiue 

[£S1S7| Tha bond strength of iriisrlaygrfiim with ths glass for the intsrfaysr fiSm is ssvaluateQ' by pumsTiei vslue. The 
tast method is shown as foHows. Thg. grsafer the p.umms! vafue is, th© stfong^rtbs bond s.irengtn b8tiv-2-£.-n interiayer 
fiim and glass is, Th& smaller the pummsi value is, tha weaker ths bond svrerigth bstwasn interiaysrfiiiT) and gfass is. 
[01 8S] The iaminatad gl-ass was left stanSing.at at«npej^m-of -18± O.S^C fori 8 hours and then stricksn with 3 
harnrnsr having a head weight of 0,4SKg to crash the glass to tragments with ths partic!® diamst&f of not mors than 
Smm. Then, the exts;it of axposurs of an intsriay&r fiim was graded after ths glasses' sxfoHaSng partlaily^: Judging froni 
ihe boundary sanpia, ths resuii v/as shewn as pummsi vaSus according to ths Xe&ik 2, 



Tabi32 



Ths extent of exposure of ths interlayerfslm (arsa %) 


Pumme! valus 


■iOO 


0 


03 


1 


as 
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60 


3 . 




4 
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10 
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Not m{3re than 2 
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ExarnpSe 1 

(1) SytttS-issis of Pbivvinylbutyrai resin 

[01591 To 28909 cisiDnszsdwsta!; 275g of poiy'vinyl aicohol with an average poiymgrization dagresof 1700 arid a. 
saponification degree ot 99.2 JTioi8% was added, and the mixttire vs?as heated for dissolving, Mtsrthe rsactioii mysture 
was cooied to iS^C, 20lg of ^ vvsight % hydrodife.*-ic add a:nd ISTgof n-butyratdahyai&WWB added, and the reacllon 
rTiixture was maintained at this terr-pBratureto prsoipila-e Lhe reaction proauci. Th.sreafter, the liquid tssTjperaixire vvas 
raised to 50°C and maintained at this teveS for 3 hours to coniptets the reaction. Then, the reaeiion nilxiijre was wash&d 
with an excessive arf^oaot of Water for washing away isnrescted n-butyraldehyde, nsutraiiz&d xvifh sodturin hydroxide, 
which is the common neiilraiizing agsnt, moreover washed with an excessive .arnount of waSer for 2 hours and drisd 
to provide poiyvinyl bufyrai rsssn as whrte powdsr wit^^ sn averaga butyralixation dsg-'se of 63,5 nwia %. 

(2) Production of |TO dispsfsion in plastlciHer 

[0175] To 40 parts by weight of 3C30. 0.3 part by: weight o; iTO powder was added,th$r! ETO Tim particlss wer& 
.dispersed in 3Q0 with pians-r^'pe mierobeadiT-isi by ussng pDiyphosphoric acid ester sait as a dispersarft. Tharaafter, 
to ssid jSQ.k*1on, 0,1 part by weight of acetySacetons was addsd under stirring to producs iTO dispsrsion In piasticixer. 
The amrags partSCiS diameter ef ITO fine particle in ths solution was 35nni. 



(3) Pf Dduetion of an intsriayer film for i^inatsd glass 

[01 71] To 1 0.0 parts by weight of the abtsined palyvlny! butyra! msin, 40 pasts by weight oftfte afows-mentloniSd ?TD 
dispersion tn piastioiz-sr was adssd.Then tnagnsdum 2-ethylD;jTyrats was added appropriately to bs 60 ppmas tnag- 
5 nssiurri conienlto the reactiDn nVix-ure. Ths mixtuis was mslt-Knaaded thGroughly witft a mixing roii and press-molded 
wifh a prsss-msjidsng machins ai: 150'C for 30 minutss to prdvids an ir^erlsysr film for Ismsnsled glass havfing an 
average thickness of 0.76mm, The average pafticie dismelsr of STO fine partide in Ihs film was 56nm, Jhe partidss: 
having the particie diameter of not less thap l OOnm mt9 not obssrved, 

?o {4)ProduQiion of aSaminatedglass 

IP172J Trte> obteined fnterlayerfilm tor iarninatsct glass was iiiterposad bativserv two trarjsparsht Soat sheet giassss 
(30cm X 30c»nx2.5mm thickness! and tris assambiy was: pisoed in a fiibbar bag and dssefatsd undsr a vacuum of 
2.7 kPa(20 torr) foi-20 miniitss. The dsasratsd assembly vvas trarisfsrrad to an ovsn Lindsr suctian and pressed Linder 

w vacuum at SO^C for SOminutss. Ths prsbondsd laminated gias.s thus obtained wa.s subjsctsd to post-bonding in an 
autoclave at 13S*© and 1:2 MPa(ja(9fem2) for 20 minulss to provide a Laminated glass. As the iarniriatsd glass ti\iiS 
obtained was fTfsasured by the above-mentibhed meihod, the iaminatsd giass was foynd to have e visibis light traios- 
mittance rate (Tv) of 87.3%. a soiar radiatioti tfansmrtance raters) of 53.2%lh8 haza'vaiuis^) of 0.5%, the eiectro- 
magnetic wavs shieid (AdB) of 3, and pummiei! vaiuep) of S. 

so [01731 Also, by using 2.5mrn thicknsssgiresn gfess having a vislbls: light trar>smittanc& rats of B5%< a solar m«atiof» 
transn-iittance r.ats of 70%, a spsctrai transmitiance raie of 52% within ihs range of 900 to ISOOnrrK a !arn!n.ated glass 
was produced in ths same fT-,annsr as ths above-meniioned method. As iha Saminj^ed glass thus obtained was rnsss- 
ured by the abovs-mentionsd methods.: the laminated gla^ was fourid to have a visible .light transmttlanoe r,^te (Ty) 
of 7S.7%. 3 solar radiation transmmance rate (Ts) of 43.6%, and ths ha^e value (H) of O.S%. 

EKSmple 2 to 10 

1^174] A vesln filr.-i was prepared ss-d evaiu.atsd as in tx-ajtipls 1 except that the compounds shown in fables 3 lo 8 
■\¥8rs added insteac of acetyiacetone In the preparation of STO dispersion in pl-ssticirsr. In Esshipfes 7 to 10, a chelsting 
30 agent and castooxyiic acid oompoiind were added 0,1 past by weight rsspsotiveiy, 

Exarhpie 11 

[OtTSI A resit) film was pr^ared and evaiuated aein Example S except thatpJiJStmiJS in which two ases sre.ari^nged 
55 in parallel was used for the pr«f>arat!Oh of an imertayer film fpi a iafninated glass. 

Exampfe IS 5o 14 

[017SI A rssin f iirn was prepared and svaluatsd as in Exan-vpie 8 awspt thai a metai salt ebovvn in tabSa was added 
^0 instead of nTsgnessum 2-ethySbutyrat9 in the preparation of an interiayer film for laminated gla^. 

Example 1 5 to 1 S 

[01771 A rmin viim vsfas prepared: and avafoated as in Example 1 ,4,5,9 rsspsciiveiy, except 'that a ch^atJrsg agent 
45 md!or a cattoxviio add compound vras addsd simultaneously at addirig .a plastldzer and ihe rssin into a mixing rail 
instead of adding a chelating .agent and'or a cafttoxylic aob compound into a plasticizsr in whtoh fTO fins pafticles 
were dispersed bsfora mixing w^th the rssin, 

EKampte 19 

so 

fdilSJ A fssln lim was preparsd and svaiuated as in Example 18 except that iTO dispersion irt pfestfcizer, virhidh 
has insufficient disperssbiiify because of cohesion of iTb fine particles in the plastsdsrsr, was used. 

Ejca-Tipf® 20 to 23 

[S17S] A resin fiirn w-as prepared and evaluated as in Escampis 9 e.Kc^pt thar sulfuric ester, poiycarboxyiale, organic 
sM^onata, asid psVoiseter were used instead of polyphosp.hsie as the dfsp&rsantto disperse ITO powders ih the plas* 
tbizer. 
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example 24 to 43 

{01 BO] A vmln illrn was preparsd and m-alaaisd as in Esampiss l to 19 a»2apt that iTQ was addsd 't.O part by weigm, 
£)^rr#^8 42 «»:^ 45 wsre'carttefj oat'ais lis Exampte i-si. 

Example 44 

[0181] A i-esin fiim was prepared and svaiiiated as in Exarnpis 32 sxcept that iriieriayer fiim having ihe aysrags 
•hickriess of 0.4mm wss obtained by adiusting prsss-moldirig in the preparation of an interiayei-fiirn. 

Example 45 to 4b 

A resin film was prepared arid i&vaiustsd as iri Exarripies 7 to 10 sxcspt that iTO was addeci S.G.pans bsy w«fiqht. 
CQfjiparajivs Exarrpfe 1 

[0182J A rssin fiSm was prspaiBd and Si'Siuatsd as ifi Exampls i except that ITG and aGStylacetorie were hot added. 
Gomparative Exarnpia 2 

[01-84] A rssin f ilm was preparsd and evalLiatsci as in Ex^pis 6 except that HQ was addlsd O.DS pari by weight. 
ComparaSvs Example 3 lo 5 

55 |01S5] A resin film was prsparsd sfid eyaiaafeci as ifi Examples 4 to S except tt^at STO was addsd Sparts by weight. 
Comparativs Example 6 

[01 8S] A resin- film was prepared and evaipaiad as in E?s<jmpte 1 except ih&i aoatylaostcne was not addsd. 
Comparstivs Example 7 

[31 S7] A resin fiim was prepared and eysluatsti as In E>iSmplg 1 sxcept ihar (^ttJoxyllG ririoslifi&d silicone was added 
instead of acstyiacetoris. ■ 

CPmpaii'atsve Exampis S 

[S18§| AisiSsnfiimwasprefpaiisdandevalListK^ Example 6 exceptthatlTOdispsfsion in plasticirer 

obta:ined by dispersing finer ITQ fins partides Into the piastioKerwas used. 

Comp^atlys Exarsipls ? 

[01S9J A resif! filrr; was prsparad and ©vaiuai&d as in Example £4 sxcspt tnat ac-atyiacstons was not .added. 
*5 Comparative EKarnpie 1 Q 

[0190} A resirif ilm was prsparad and evafua^sd as in Comparative ExanpIsS a>cc^t*aMTCJ<^ersfon at fHa^?«f 
optained by dispersina finer ITO fins pariides iriio the piasScizsr was ussd, 

50 Compaf^tive Exanple 11 

[01S1| A resin film was praparsd and evaluated as In Exgmpie AS except that acet^'facstone was not added, 

Comparative Example 12 

55 

[01S2J The known Intefisyerfilm {;hs average tfiicknsss was O.TSmm) not containing iTO. and a hestrsftecAion glass 
sheet as ona of the float srjeet giasses for laminated gla^ ware used to produce a iaminaied glass, and evaluated. 



f01SS] A iamiriatsd glass waspr^arsd and sv^aSuatsd aftsr interposing hsat refisciion F£T [poiyeitsyiens tsrephtha- 
late coaisci with a hsat ray rsflsctio?? agent) betvi'ssn two common Interiaysr mm (avsrags thickness vs-^s 0.38mm) 
s npt.containing ITO, 
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(Syntfiesis ar PoSyvinyibutyrai rasin) 

^ [01 S4| To 2S90g of d&icni^eci water 275g of poiyvinyl sicotiol With an aversgs poiymerizati'^n degrse of 1 700 and a 
.saponification dsgree oi 99.-2 rnoie % was adSsd; and the mMura was healed for dissoiviag, .After ihs ,Tiixtur3 was 
coois*^ to 15*C, 201g of 36 weight % hifdrochioris atnd and 167g of n-butyraicSshyds wsrs addsd, and iha reaclidn 
rn';x{ijre wa.s tnaintainea' at this rsmp&ratijra to prsorpjtats the reaction produd;. 

[01 $5| Thereafstsr. ths iiquid temperature was raised to 6Q'C and mainiained at this isvel for 3 hours to complete 
?s the reaction. Then, the reaction mbtturs was washed' WJBi an sxoes&ve .arnount of water tor washing swsy un.reactsd 
n-butyraidehvds, neutralizeciwitisodiufTihydroKido/^hioh istHacomrnon neutralizing agsnt: washad wiih an axc-sssive 
sn-iountofwaterfora hours and dried to provfds poiyviny! butyrai rssiri witli a butyraiiiation dsgree of 685 n-:oie % as 
white powder. 

ts (Pr8pgr^.iiof! of dispersion) 

[019S| To SGO soiuiion contsining 5 weight % of ITO partiGias whiEjrein a coramsrcially avsils&te phosphonc acid 
estsr sait was lissd as a dispersantto be Q.S Vsjeight % \n1h& plastictzing soiution. a-athyihsxancSe spid was adcied i 0 
parts :by weight per TOO parts by weight of \T0. and the rni.xsure was stirrsd thcroLighly. Tha hsaiing stability of iTO 
^ P^^&& in the oirtasined SG.Oso!ufion was evaluated by8i§ m«^od {T^as fcdlows,- arui *e.resuits wsrs shown .»ilfibb8. 

fProducticn of art interiaysr film for iahninsted glass and a laminal&d giass) 

[Q1 S7J To too parts by vveiQht of poiy^/inyibuh'tal tesin thus pfotasnsd, 41 parts by wsigl-it of SGG soMon was ai^ded. 

^ The mi>Eture was thoroughly rnsit-kneaded with a mixing rcM and pfsss-motdsd' with a pressing machine at 150'C for 
30 minutes to provide an intsrijsyer fjfm for ian^inated glass i-iaving an average thickness of O.Smsri. Tlie obtained 
i.^tsrlayerfiiiTi was interposed beiween two float sheet glasses having the thickness of2,4rrfrrrihjci<riessafidpreb:onGeti 
by Boil method. The preisonded larainatsd glass thus obtainsd wassubjSGtsd to post-bonding in sn aiitoctavs at 1 .40=C 
and 1 .S MPa to provide a iaminated glass. The laminstad glass thus obtain-sd was measured by tiie majiiod (2) and 

20 (2) as toilowi. and the results wsie shown in table 9. {1)Ths> rnoasuremsnt of particie size distribution 

[01S8| The particis size dl.sti-iOiition ot iTO pacticiss in 3G0: solution was measursd.by 5\^fcroti-ac UFA particie siiie 
anaiyz&f pf^oduosd by kmso Co. .Ltd. the frieasuremsnr was first carried out at room tefnpsiatyra, then the second 
tTiaasurefneot was carried oui aftsr heating 3GO soiutlo.!^ up to 200^G and tsodling to the ropni terrpersture. 

35 {2)0ptica! characteristics 

[01 93] A visible light iransmirtance rale {Tv} in me light ray.s of 3S0 to TSOnmaftd a soiar radiation ti-ansnifttarice rate 
(Ts) in tfee light rays of 300 to 250Qri!Ts wars msasu,red by the sane rrj^tf-iOd describsd above. 

^6 iS)Jf)e hiSQ value (H) 

[0208] The haze valu* was measuhsd according to a method stipiiiated in JiS K 6714. 

Oortipsrativs Emmpis 14 

I3231J A rssin filrri was prfepsred and svaluatsKi as in Exarnple 49 e>;ci^t {hat 2*ethyfhsxsnolc acid was not used. 
The rssults- were shown in tabie 8. 



Table 9 
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Cohesion and 
Precipitation 



ExarnpisSO 

?s (1)Syrrthss!sofPo!yvinyiacsta!rssin 

[02021 Td a rsacter equfiapsd with a stirring dsvfes, 289dg of dsioni^sd water, 27$g sf poiyv'iRyl aicoho! with an 
avsrags poiynisrization dsgres of 1700 and a saponivicaiion degrse cf S9.2 moSe% ware added, and the mixture was 
heatad for dissolving. .Aflsr the -mfetur© was cooled to. 15 »C, 201 g of 35 wsight % hydrociiioric acid and 1 57g of n- 
■SQ but^'Faidshyeis wers added, and the reaction system was rrafotainsd at this tafnperaturg td prsqpitats the reaction 
product, 

[O20SI Thsrsafter the iiquid lemperaSure was raised to SO^C and maintained at tiiis isvei for 3 incurs to oon-ipiets the 
fsaetbn. Then, the rsactiof) rn!xti.:r& was washed with. an axcsssivs arriourst of water for washing awsy unrsacted n- 
butyraldshyds, neutraiizsd hydrochiorfc acid cataiyst wfth sogiiins hydrexide as..a neutraiizing agsnt, washsd wkh an 
2s- 8XC8SSiV8 amount of water for Z hours and. dried t» provi(3e jsoV^^myi but/raS rsem as whits poft'dsr. The ofotatn^sd 
poiy vinyt butyra! resin had a butyraHxstion degree of 6g,5 mojs %, 

(2) Pfsparstion of tMoped indiur!! oxids (!T0) dispersion in plarifcteer. 

30 [CS234I By using tristiiyians giycoi di-2-etttylhsxanoats (3G0) as the piasticizgr, iTO powder was addsjd to be i A 
weight % to 3G0, and ITO was dispsrssd into thsmbctisrs by AKfitorfor 10 hourste pngpsre in itO dispersion of 3CSO. 
As for the particis diameter of STO in the obtained dispersion, the niinimum particls QiaiTietgr was 11 nmi the raaxinriijm 
particie diameter ot SOr.^^s and weight conversion avsrage p^tbie dismetsr of 20nm. 

[O205| The partlda diameter of jlO was msss-uirisd \vitK the !ig!>t aoatt&ring analyzer f'DLS-SOOOAL" (trade name),- 
ss produced by OTSUKA eLECTRONiCS CO.,LTD), and by Dynamic Light Scattering method by using Ar lazsr as light 

SGurce.. 

(3) i^roduction of as-* interlaysr fiim for laminatad g^ss 

4D i&Bj lo too parts by «&\gm of poiyvinyl bulyrai resin obtained in (1 ), 40 parts t>y wsight of sTO dispersion of 3G0 
ebtainsd in (2): was addsd . Ths rrtixturs wss thoroughiy msit-kneaded with a mixing roll and press-jrsoided wift a prsss- 
molding nrradiine i5d=G forSO mlniites to prpyide an ^n^e^^a^/sr S!m for laminated giass hawing an avsrag-a thioi^sess 

45 {4)Product3dn of a Samfnated glass 

[0207] The intsdaysr !i!m obta'msd in (3) was out into 300tnm xSoOmFn, and was intarpossd bstvvesn two fsoat shset 
glassss {300rnrnx300n-imx3mm ftsiokness) and the assembly was piac&d in a vacMum bag (a aibbar bag) and dessr- 
atsd under a vaouuni of 2.7 kPa(20 Icht) for 20 {-ninutss. Tfie deaarated .asssmbiy was tr3.nsfefrsd to an oven under 
no suction and pressed under vacuum at 90='CforSDminute3, The prabonded iatninated giass thus obtained w&s stsbjected 
to post-bbndmg in an atitixlavs at i5D°C and i.31«Psff3kg/crr{2) to pF0\*1ds ia i^inated glass! 

Exsmpis 51 

ss IQZQ&l An interisy-sr fiim for istmsnaisd giass and a lamipatsd giass w^e praparsd as in ExanTpis 50 except thai iTO 
has the minimMm partte^s diameter of ISnm. tfte maximum partiols diamstsr of SSfttn. and weight convsrsipn avsfagg 
particle diameter of SOnra in the pr^aration of !T0 dispsFsion in piaslicizsr. 
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Example 52 

[0289| An intarlayer film for laiTiinat&d glass and a iaminaled glass were pr^ared as in Exampis 50 sxcspt that ITO 
havrngthe mfcitmumpartide diameter af i3em,the maximum partlc-iecijamsterQf 75nm, and weight convsfsson average 
pajticie djamstar of 25nm was added to tea 2..S waight % in 3<S0{p\amdmr) in ths preparallon of ITO dispereldn In 

plastidzer, 

Example 53 

[0210] An int&;iaysrfi!m for laminatsd glass and a laninatsd g\ms were preparsd as in Exarnpie.SO exc-s-pl Itsat ITO 
was disperssd for S hour&by anMritormiii, and ITD hasths n-iinimum particie. diameter of 30nm. the maxifnom parttefe 
diaraetsr of lOGnm, and weight bowefsbn avsrags particte diarrssfer of SOnm in ths prspsration of iTO dispersion in 
pigstiosz&r. 

Cempsratfve Example IS 

[5211 1 An iriisriaysr fiiir, for !amii^gt:sd glasss and a ianinated glass wsrs prepared as m Sxampis SO feScept that iTO 
dispersion In piastictesr was not prepared preisminafy, and iTO was added dirscfiy b be 0,4 weight % in an inlsriaysr 

film to polyvinyi Dutyrai resin. As ihe ! ■ 0 particis diamstsr in .-he obiaifisd inferlayer film was Gbs;=5rvsci wth a trans- 

niss!onsisctronmioroscope.,itwasfounctiiatibem!nfmu 

y/as SOnm , and: tha avsmge particis diarnetsr was tSnm. : 

[02121 The charaoteristics of fivs iaminatsd glass sheets pr^paied in. Examples 50 to 53 and Corr^paraiive EKampfe 
15 vvsrs msasijrs^d by the above-mentionsd meihods. The characteristics .wersQ) a visi&ie ligf>t transfnitiance rate (Tv) 
in the ilght rays of 380 to TSOnm, ® a solar radiation transmiHance rateO^) in the iigiit rays: af 30dto £50Qnfn.i) the 
hajia waiue(H) in the iigM rays of 34Q to tmorm. am® m siscirijmagngtic wavs.shi&id {AdB} ih the waveigngth of 
10 to 2000 MHl ThB fesufe wers shown in tabls 1 0. 
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(1 ) Synthssis of Polyvinyibutyrgl resin 

[3213] To 2S90g of dewnized water, 275g of poiyvinyi aestal with art avftf&gs ■.poiymerization d&gres of 1 700 and a 
saponification dagras of 99 2 mo!e % was added, -and the rnbciure was hasted for dissolving. After the mixsura was 
cooled 10 201 g of 35 weight % li^-drstenloric acid and I57g of n-isutyraidatiyds wsre added, and me reacllDn 
mixture was mainiBinsd atthlsigrnpsratureto precipiiat e the reaction product, Thersafstss; ths iiquid tsmoerature was 
raised to BO'C md maintained at this Isv&i for 3 hours to comp i ets the reaction . Tbtm, the rsactioi? .•nixty re wa? wsshed 
vvith an e>:ce3^^^^■an^o^n^ of water for w.=ashing away itnrs&c^ asutra!ized hydrc>0!^iof!c.acid catsi>'st 

witii sodium hyeroMcte, wash&d with an exesssiva artiount of water forgihour*. jsnd drisd to provide poiyvinyi butyrarf 
rssin as white powder wit^ a butyri^lization dsgrse of 68.5 moie %. i2;)Prepaf3tlon of metat particte-s disperaon 
[02141 Thetin-dopsd indium oxide powder was addad to SQO ta bs 10 weight %. in addition to ths mixture, asfifS 
dispersant. .pofyviny! butyral rssin powder with -faytyralizatioR degree of 6S.S mote %. which was synthesized fetsm 
poiyvinyi acetal with an ava-ags pdlynierizatiPn degree of 1750 and a saponification degres of 99^2 mote %, was 
subjected to Attrttor to be 50 parts by weight per 1 00 parts by weight of the tin-doped indium oxide, md the reeatent 

1- nixturs was dispersed with Aaritorfor 10 hours to prepare the metai particiss, d!S{>8rsion. ■ 

(3) Pf oductio n of ah intsrlayei^ tiirn 

1:021 51 To 1 00 parts by weight of pb^toyJ butyrai resin obtglhed thus above, m patts by weight of SGO wherein 1 .Q 
part by weigiii &f tisi-dppsd indiui-n oxide was dispersed, 20 pom of msgn-ssiuni -Hcstate, snd 40 ppm of msgrioEiLirr) 

2- e£hylbutyrat9 v^srs added, The mixture was thoroughly meit-iineaded with a mixinq roil and press-molded with a 
press-molding piadiihe at 150^0 for 30 minutss lo ptovids ah interiayerfiim having an itverag® thickness of 0.?8mm. 

(,4)Prc3duei;ion of a iarrTirsated giass 

fQ21S| Th© tttus d&tJiinsd interiayer fiirn was: interposed b^ween two transparent float sheet glasses 
(30£ffix30cmxSrnfr! thickness) and the sesetnbiy was placed in a hibber bag and deasrMsd under a vacuum of £.7 

kPafor£0 minutes. The dsasi-ated asssmbiy was transforrsd to an oven under suction and pressed under vacuurr at 
SO=C for SQminutes, Tfte prebonded iaminated glass thus oistained was.subjscted to post-bonding in an atJtGciaye at 
ISS^C and 1 .SMPa for 20 minutes to provide a laminated glass: 

(5) Performancs Evaluation 

[02171 As for tha characteristics of the iaminated glass thus ob!air;&d in (4). the optical characteristics, the hass, the 
siect.'orTiagnetic wave transmittance, and pummet value were iTiSssii.fed by the afoove-r^-isntioned rnethods, The rssiiUs 
were shown in table 11 . 

[Exfoiiation after humidity resistance test] 

[0218] After the iaminated giass is ieft standing at a temperature of 80*C ar^d the relative humidit;/ of 9S% for 2 
weeks, and whsther^e escfsliattan at the ends of the laminsted giass oiw»Jr was obssived immedistaly after talcing 
out from the condition. T^e siesultg v^ere shown intable ll. 

E>{ampie55 

[021 S] A iaminated glass was prepared as in Exanpia 54 except that 1 . 0 past by weight of antimony-doped tin oxds 
was used instead of 1 ,0 part by weight of tin-dopsd indium oxide in ^0 preparation of at^ imartaysr fiini. 

iXxampie 53 

[0220] A laminated glass was prepared as in Example 54 exc^t that tin-doped indium oxide was added 1 .6 parts 
by weiglit in the preparation of an interlayerfiim. 

ExampSe 57 

[0221J A iaminsted glass was prepared as in Ex^pie 54 sKcspt thai tin-dopsd indium oxide was added m psrts 



by weight in the prsparaiion of an Ifsisriayer f ilm. 
ExampisSS 

s [0222| A iamiRatsd glass was pnspa!"sd as in Example 54 sxcsspi ttsat 10 parts by weighi sf carboxyiic modified 
silicons ai! was ussd instsad olBO psrts by wssght of polyvinyi butyrai resm povvdar as a dispsrsaril per 1 00 parts by 
wsight of -in-doped sndium oxide in ihs p^reparatioR of the irtstai par;5c-fes tflspsrsiorK 

Compgraljv'e EsaiTipfe 1 S 

to 

[02S3] A iamfnated glass was pnsparad as in EKampis S4 sxcspt thai tin-doped indiurrs oxide was not added in i:ha 
prgpafatton of an intariaysr illm, 

Comparaiiys Example 1 7 

#5- 

[D224]. A laminated, giass was prepared as in Example 54 except that an interiaysr fiim was producisd without adding 
tin-dopsdifsdiurn oxida arid thatths glass obtained by spu^^ lin-dopsd indium oMdecsntha glass surfacsMSJasussd 
instead of the transparent float shset glass. 

20 Compsrstiva Exarrpla 1 S 

[0225] A ian-iinated giass was prsparsd as in Exas^pfa 54 excsptthat an Intarlayer film having tlie thickfisss of 0 .SSnrn 
wss prodweed without adding tiri-dopsd indium exjds, and thsit poiysstsr film v;«11 thicknsss of SOpxti obtalnad by spijt- 
taring tin-dopsd ihdiurn oxide OT! the fiirn surface was int^ 

Comparative Exerrpls 19 

|Q22S] A ia«Tilnat&d glass was pra|>ared as in Exampfs 54 siscept that tin^ddped tndturtt oKide was addsd 0.03 part 
by weight in ths preparatiori of an Irstsfiaysf^^^^ 

Comparativs Exampia 20 

[0227] A iatriSnstsd glass was prspai-s>d as In Exampis §4 sssspt liiat tin-doped indiun) o)«ida was addsd 3,S pails 
tsy wsighf irs shs prsparatioft of aft Intsriaysr film. 
^3 [0S2SJ T'ri» c:haracisrt.?tic3 of tiis laminated glass sheets prepared in Examples 54 to 5B.. and ComparattYe Exanipiss 
16 tci 2Q were evaiiiated in viie similar man ner to Exarripie 54, Tlierssults w&rs shown in table 11. 
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[Q22S] The prBBsrst invsniion provldss an Lnteriayer fiifi-i wfth excalient .ftsai. insulation, beoause of containing tin- 
dopsti indium ox ids or arsttmony-dbped tin o>si!Se with sxc&iteiit infrared ray (tieat raV) cutting funcfion. 
£C230] .Al.%cs by adding and dispersing tln-dopeci 'TidlLiR- oxidftoraridmo 

diameter witfiin the designal&d range, ths present inventiof! providss: m interi&yer fiin^ suitatiia for producing a iami- 
natecS .giassSj Whfeft-ie«?>rts exoeiient heal in^diaitpn and IranspargTidy.. 

[Q231J Morsover, this invention provides sn :!ntsr!aysf film siiit^is for ptxjduoing s. iarninatsd glass, which i-;as ex- 
cefient fundan-ientalpsrfoi-msnqs chamcteristlcs rsquirsd fo.r:a laminated giass. for sxan-iple, appropriate bond strsngtfi 
between an tritarjayer fiioi ar)d tiK; giass, psnetraison .assistance, Impad: absorption, wssither reststanos, and so en. 
|;02S2] Tlie intsirlaygr film of the present snyarstion doss not nssd a tssmpjioated muiti-layer coating or a proteative 
iIIto, so ft is suitstble for producing a iaminatsxJ glass, vv-hicH has escsllsnt siscfromsgnetlc wax's tfanamteance and 
transparency, and can be producsd ai iow procivjciion cos.L, 

^S2S3] The Is^iinatad glass of the present invention can ba producad by using tria abovs^missntidnsd irteriaysr fiim 
of th& prsssrit Invention, so the oEirtai.sisd:i8m!riated gfess esterts sxeeiiant heat insutalitin and eiectrornagnatic wave 
transriiittancs, and also has excsiienf fundamantfi! parformance charactsristics nsqijirsd far a lairiinsiso glass., ior 
sxarrtpia, transpa.'-sncy, appfopriate bond stfsngth Pe-vvesn an interiayerfiim and glass, penetration fssistanca, impact 
absotption, w&SiHss- rsjsistsncs, and so on . Moreover, the bitisshing by absorbing moisture v/ill not easily occur. 
[02S4| Especially, .a visibls light trari.'srrVttianCx?' rats (Tv) in tfjs iight of: SBO to 780?^m being not less than the 
specific valLie, and a sciar radiation transmitiance rate{Ts) in ti~;e itght rays of 3O0 to 2;500n,ni, ii-se ha^s vaiusfH), and 
eiectromagnetiG wave shield (AdB) in Ihs wavsisngth of 1Q to 2Oi>0 fv^lH? ia-atng not mors than the specafic vaiue^ the 
iSbove-rnenti£3ned hsat ffssuistions transparency and eiectromagnsticwavs trafismittaniMj of the pressnt invention are 
rsrnarKably excelteot 

thus, the laminated glass of the present invention can be preferably ussd as aytorndtive wndshisldis of sids- 
glassss, or afchftscttiral window giassss, and so dn. 



Cialms ■ . , 

1. An inrtsriayer fiin"! for iaminated giass comprising an ad!-iesive rasin, whsrsin tisvdaped indium oxide and/or anti- 
inony-dopsd tin oxide with the average particfe diametsrof cverO and net mors than. SCmm is dispsrsad in ths 
adhssive resin, 

2. An intertayer fiim for leminated .glass as ciaffT>ed in Glaim 1, wherein the number q\ tin-dopsd indium oxide or 
antln>0!Ty-dDpad tin oxide particie with a partlcSe di^neter erf not Sess tnan.iOOnm Is not more tftan 1 per \\sTt)^, 

3. An intijriayer filiri for laminatsd gia.ss as c-lairned in Claim 1 or £, wiisrein a iaminated giass mads by interposing 
the interiayer flim for isminated giass between "mo oiear giass sheets, aach of the glass shisets having thicicnsss 
of 2.5mm, has a visibie light transmittanca rata (Tv) of not less than 70% in the light rays of 380 to 780nm, a soiar 
radfa^on trsnsmittance rate (Ts) in ths light rays of 300 to 25cenrr) of not more than 80% of above -mentior-ied 
visiibie light transmtltancs rate (Tv) and the hags valye(i-4) of not more than 1 .0%, 



4, An intedayerfilrn fef teDinatedgiass as eiasmsd in GSaims 1 to 3, wherein an adiies5v& rssin csSnMlns a pSasSpteer. 
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S. An intsriaysr film for iamin^sd glass as otsm&d in GiasTi 4, wfi srsSn 30 to 60 parts by we Ight oi me plamciz&h 0. 1 
to 3.0 parts by weight oi iln -ciopsd 'mum oxide and''or antimony'dGpsd Cn oxids ar© contained per 10© parts by 
weigtit ot the adhsslvs fssin. 

B, An irttsrlay&rfjSrn fcrfaminated glass as cfairo&ci ifi Claims 1 to 5, whsrein ths adhasive rssSn is polyyinyiasssta' resin. 



7, An inteiiayer film for iaminatsd giass as ciairned in Giaims 1 to 6, which comprises an adhesive resin containing 
1'j tin-doped Indium oxide and/or antiroony-doped tin oxicis particfs and ac?ditionaily s? isasi pns disp&tBanr ssiecied 

Trd'Ti S'is gr!)up corisisting of; 

(a) a ohsialir^ agent. 

(b) a compound with at teast on© cai-boKyi group at its tsnrsina! pcsition: 
is and 

(c) a mociifisd silicons oii. 

8. An interiayerfiifn for iasrinstad gisss, which comprises an adhesive rssin containing tin-dopsd indiurn oxide and/ 
or antimony-doped tin oxide panide and adciitionaiiy at i&ast one dispersant ssjsci&d from the groyp ponsisting of; 

so 

fa) a cl^eSating agant: 

(b) a c&mpound with at isast one carDoxyl group ai its ten-iiinai position, 
and 

(c) a modified siiicoiie oii. 

9- An iftteriayer ffen tor iarrinat^d glass as ciaimsd in CiStim 7 or 8, whergintiie chaielsng agent is a ^diketor^e corn- 
pourrd. 

10. An ir^tsriayerfttrsilor latninstad glass as claimed: in Cialm 9; \isrtiersin ths ^difestons cGmpouf?d;is asstjfiacstor^©, 

11 . At^ intejriayer Hkn for iaminateci giass gsciaimscf in Clairri 7 or 8, whsrein thacompotind wltii at Isast orss csrfoojjyi 
group at its terminal position is selected from the group eoosistlng of; 

(a) an alipi^atte earbojcyiic acid having 2 to 18 carbon atorm;, and 
•S5 (b) a Ijydmxy cafboxySic seid having gtol? carbon aioms, 

12. An intsriaysr Urr, for iaminatsd glass as ciatmsd in Claim 11 , wherein ft® siiphaticcsrboicyiic acid leaving 2 to 18 
is 2-®tyibutyrats or a-stfiyihexmioate. 



13. An intedayerfiSmfor iam inated glass Sisd&imsd is aaifns 1 to ia wherein the adhesive rssin contains additionaSly 
a bond adjusting agsnt. 

14. An intsrSayer film for !amin;it9d glass as ciaimed in Ciajm 13, wi^srein tha boimd adjusl^hg agent fe: a maQn&sium 
sin&or potassium salt of a carboxyfic acid having 2 to 10 carison ato.nis. . 

15. An intedayaf film for iamirsated glass as daimsd in Glaim 14, whsrein the amount of tiig magnssiurn and/or pDtas- 
Sium saii of ths carboxyiic acid having 2 to 10 carbon atoms is 10 to 1 SOppm as magnasiam ancL'or potassium 
content in ths obtained interiayarflim. 

1S. Ari iritsflayarfiirn for laminated glass as ciaimed in Claims 3 to 1 5, wfiich is obtained by dispeismg tin-doped indiiirrj 
OKids and/or antimony-doped tin oxide into organic solvsFnt by the use of dispersant to prepare dispersion and, 
adding said di^sersion into ths adhssivs rssm optionafly contairiing a piastioizer. 



17. An ints-riayer film for laminated glass as claim&d ifi Claim 16, wherein ths organic solvent is ma sama witfl the 
plasticeiser as is added into the adhssivs rssin. 



1S. An interiayer fiim for laminated glass as claimed in Claim 15 or 17, which is prepared by extruding ths dispersion 
as ciaimad in Claim 1 6 or 17 andtiis adhesive msin by usmg an axtruding machine in whicli two axes ars arranged 
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in paraifel. 

1S, In an interlsyer film for aminsisd glass wtish Is prepared by a method comprising dispersing En-doped sndiiim 
oxide and/or antimony-dopsd *Jn oscias- a piastScfeer ts obtain dispersion and adding said dfep&fsiGr) into ths 
adiiesft's fssin, ihs improvsmsnt iiss in thstthe average panlcis diarrv^tsr of tln-dopsd indium oxide and/or anti- 
jTiLsny-doped lin oxide in said dispei-sion is 10 io aGnm a; roorr; isrTipsrslors, and sii!! 10 to BQp.m after hsaiiing 
disparston up 13 S0.9*C, 

20. A laminsted giass, %'fiich is prsjssred by inlefposing m interiayer film for iarfiinaisd glass as cSairriSd in Ciaims 1 
to 19 betvi'esn at Isast s psif cf gisss shssts la iritegratelan interlaysr film an;d -he iaminateci glass shssts, 

21. A iaminatfed gijss as claimed in Ciatev20, whs^rsin fafftinatsiii glass has a v)i?lbi® light traRsmiaance rate (Tv) in 
the iighi rays of 380 to 780nrR, s solar radiation transmittartca rats (Ts) tn ths ilght rays of 300 1& 2SO0nrri and the 

hiikB vaiug (i^) as. fOiisvijs;: 



25 22, A iaminatsd glass as ciaimsd in Giaim 20 or.21 , vv'teTsi-r ofie of the pair of.siassss inlsfposing ths inisriaver fiin 
is a hsat-!-ay abssfption giass whieh has. a visibte light transrhfttance rate of n&t Isssthan 75% in the ligia rays oi 
iSO to 7SGnm arid tranarilttanbe rate oi 'not rnprslhan; 6S% in the ¥.fh6is light rays of 900 to iSOOnm. ' 
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23. A iammated glass as claimed in Glafrn 22, wharsin ths hMt-ray i^s&r-ptJon §fa?s a green glass. 

24. A iaminatsd giass as claimsd in Ciairris ZQ ro 23, wherein tlis, aff ici&ncy of the aiactromagfieiia wave shieid AdB 
in tha wavel&ngth of 1 0 to 2000MHH <Df the iamina^^ 

25. A ian^iinated glaSvS as ciaimed in Ciaims 20 io 24, wherasn .th.e.Lafni.'iatad giass has a visible iighl transrnittancs rale 
(Tv) Uiihe iiigi-rt rays af 380 to 780rim, a solar radiatiGr) trarismiiteincs rats (Ts) in the light rays ot 300 ia 2500nrri, 
ihs hszfe vasus tiis efficiency of electromagnetic wavs shisld( i dB) In tha wavelength of 1 0 to 2QOOMH2 snd 
pumrrsal value(P) ,as follows.; 

40 Tv^75% 

TsgO;8XlV 



45 



P=a numsraJ from 3 to 7. 
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